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P  R  E  F  A  C  E. 


This  Edition  of  the  Noviim  Organum  is  intcnded 
to  supply  a  want  which,  I  think,  must  often  have 
been  felt  by  students — namely,  a  commentary,  which, 
besides  explaining  the  difticulties  of  the  work  (by 
no  means  few  or  small),  shoukl  also  present  Bacoa 
in  his  relations  to  the  History  of  Philosophy.  Logic, 
and  Science.  That  I  have  fully  succeeded  in  meet- 
ing  this  want,  I  cannot  flatter  mysclf,  but.  at  least, 
I  have  spared  no  pains  in  the  attempt,  consistent 
with  the  brevity  imposed  on  me  by  the  limits  of 
a  single  volume.  Throughout  my  Notes  and  In- 
troduction  I  have  had  two  objects  in  view — one  to 
execute  as  complete  an  edition  as  possible  of  my 
author»  the  other  to  produce  a  work  of  educational 
vahie  to  the  student  of  philosophy,  or,  generally,  of 
the  history  of  thought  and  scicnce.  Where  these 
two  objects  have  at  all  interfered  with  each  other, 
instead  of  sacrificing  one,  1  have  endeavoured  to 
combine  both.  Thus.  the  frequent  references  to 
Bacon's   other   writings,    and    what    I    may    call    ihe 
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antiquarian  portions  of  the  work,  would  hardly  have 
been  necessary  for  merely  editcational  pnrposes.  On 
the  other  hand,  if  I  could  always  have  relied  on  the 
co-operation  of  a  mature  student,  some  of  the  refe- 
rences  and  many,  perhaps,  of  the  explanations  might 
have  been  spared.  But,  as  a  rule,  I  think,  the  results 
aimed  at  by  the  two  objects  have  pretty  nearly 
coincided,  and  I  have  thought  it.  at  least,  safer 
to  err  on  the  side  of  offering  too  niuch  elucidation 
rather  than  too  little. 

The  position  of  Bacon  mid-way,  as  it  were,  between 
Scholasticism»  on  one  side,  and  Modern  Philosophy 
and  Science,  on  the  other,  is  so  interesting  that  I 
cannot  but  think  that  much  has  even  still  to  be  learnt 
from  the  study  of  his  works,  and  especially  of  this, 
the  chief  and  most  influential  of  tliem  all.  Not 
only  is  the  Novuni  Organum  a  collection  of  fine 
sayings  and  suggestive  remarks^  but  a  knowledge  of 
it  is  indispensable  to  the  student  of  the  History  either 
of  Logic,  of  Philosophy,  or  of  the  Physical  Sciences. 
Moreover,  it  furnishes  an  excellent  starting-point  in  the 
history  of  any  of  these  subjects,  whethcr  we  wish 
to  go  backwards  or  forwards.  But  this  very  fact 
renders  it  essential  that  it  should  be  accompanied 
with  a  copious  commentary,  both  to  point  out  the 
objects  of  interest,  and  to  institute  comparisons  with 
what  the  reader  has  seen  or  will  see  elsewhere.  Nor 
is  the  interest  of  the  work  simply  historical.  As  I 
have  pointed  out  in  the  section  of  the  Introduction 
devoted  to  that  subject,  its  present  value  to  the  student 
of  philosophy  or  logic  is  also,  I  believe,  by  no  means 
inconsiderable. 
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That  many  of  Bacon*s  individual  maxims  and 
doctrines  may  be  found  in  other  authors  of  the  period 
I  am  fully  aware,  and  have  not  failed  elsewhere  to 
noticc ;  but  there  is  no  other  writer  who  brings 
together  his  stores  in  such  rich  abundance,  who 
clothes  his  sentiments  in  such  felicitous  language, 
or  who,  I  believe,  is  so  truly  representative  of  the 
hopes  and  aspirations,  of  the  thoughts  and  tendencies 
of  that  remarkable  time. 

Those  subjects  which  could  not  conveniently  be 
treated  within  the  compass  of  notes,  and  were  stlll 
of  too  much  importance  to  be  omitted,  I  have  dis- 
cussed  at  some  length  in  the  Introduction.  In  thc 
preliminary  remarks  to  this  portion  of  my  work,  I 
have  stated  my  reasons  for  writing  in  detached 
sections  rather  than  for  offering  a  general  appreciation 
of  Bacon's  doctrines  and  position. 

I  have  only  annotated  the  Novum  Organum  itself, 
though  I  have  thought  it  would  be  interesting  to 
print  the  preliminary  pieces  which  appeared  with  it 
on  its  first  publication.  The  text  of  these,  as  well 
as  of  the  work  itself,  is  re-produced  after  the  First 
Edition,  with  the  exception  of  several  alterations  in 
the  punctuation  and  the  frequent  substitution  of  small 
for  capital  letters.  The  annotation  of  the  minor 
pieces  would  merely  have  resulted  in  much  useless 
repetition. 


The  Index  to  the  Text  is  based  on  Mr.  Kitchins 
(as  that  also  is  based  on  the  Index  appended  to  the 
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Oxford  Eclltion  of  1813),  though  I  have  introduced 
many  alterations  and  additions.  With  the  Index  to 
the  Text  is  incorporated  the  Index  to  the  Notes. 
This  is,  for  the  most  part,  in  English,  as  the  other 
is,  for  the  most  part,  in  Latin.  The  admixture  of 
English  and  Latin  in  the  same  Index  presents.  it 
must  be  confessed,  a  somevvhat  motley  appcarance, 
but  I  trust  that  this  defect  will  bc  more  than  out- 
weighed  by  the  facility  for  reference  which  is  afibrded 
by  such  an  arrangement.  When  a  word  occurs  in 
the  Notes  only.  it  is  printed  in  Italics;  when  it  occurs 
in  the  Text  only,  or  both  in  the  Text  and*  the  Notes, 
it  is  printed  in  the  ordinary  Roman  type. 

I  have  thought  it  desirable  to  draw  up  a  separate 
Index  to  the  Introduction  ;  this  inchides  some  re- 
ferences  to  the  additional  matter,  appended  to  the 
Preface. 


It  only  remains  to  express  my  obligations  to 
previous  writers  on  the  same  subject,  and  to  the 
friends  who  have  assisted  me  in  my  work.  I  have 
read,  or,  at  least,  consulted  all  the  annotated  editions 
of  the  Novum  Organum  and  all  the  dissertations  on 
Bacon*s  Logic  or  Philosophy,  to  which  I  have  been 
able  to  obtain  access.  To  these  I  have,  wherever 
there  was  occasion,  expressed  my  obligations,  but 
I  must  here  specially  select,  for  more  particular  ac- 
knowledgment,  the  magnificent  Edition  of  Bacon's 
Works  by  Ellis  and  Spedding,  the  French  Edition 
by  M.  Bouillet,  the  Edition  of  the  Novum  Organum 
by  Mr.  Kitchin  (whose  generosity  in  allowing  me 
to   replace    it   by   the   present    edition    demands    my 
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special  thanks),  the  works  on  Bacon's  Philosophy 
by  De  Remusat  and  Kuno  Fischer,  Mr.  Macvey 
Napier's  Essay  on  Bacon,  and  Professor  Playfairs 
Preliminary  Dissertation  in  the  Encyclopaedia  Bri- 
tannica.  With  reference  to  previous  writers  generally, 
I  may  here  take  occasion  to  remark  that,  where  any 
explanation.  reference.  authority,  &c.,  mentioned  by 
them.  had  previously  occurrcd  to  me  or  would  cer- 
tainly  have  occurred  to  me  in  thc  coiirse  of  composition, 
1  have  not  thought  it  necessary  to  make  any  special 
acknowledgTTicnt»  or  to  adopt  inverted  commas,  but, 
where  this  has  not  been  the  case.  1  believe  I  have 
almost  invariably  done  so.  The  question  of  literary 
property  is  always  a  difficult  one,  but  I  have  certainly 
not  consciously  or  deliberately  appropriated  what  is 
not  my  own. 

I  have  to  thank  Mr.  Spedding  for  the  uniform 
courtesy  with  which  he  has  answered  any  questions 
relative  to  the  literary  department  of  my  work, 
Professors  Rolleston  and  Clifton,  who  have  occa- 
sionally  supplemented  my  own  somewhat  defective 
knowledge  of  scientific  facts,  my  colleagues,  Mr,  W. 
Warde  Fowler  and  Mr.  N.  Bodington.  Fellows  of 
Lincoln  College,  who  have  given  me  much  valuable 
assistance  in  revising  the  proofs  and  suggesting 
corrections,  as  the  work  proceeded,  as  well  as  Mr. 
J.  A.  Stewart,  late  Senior  Student  of  Ch.  Ch.,  and 
Mr.  J.  Cotter  Morison,  who  have  performed  the  same 
service  for  me  with  regard  to  detached  portions  of  the 
book.  But  my  thanks  are  especially  due  to  Professor 
H.  J,  S.  Smith,  who,  notwithstanding  his  numerous 
engagements,    has    kindly    revised    my    proofs,    and 
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frequently  given  me  the  benefit  of  his  very  valuable 
advice  and  assistance.  Had  his  other  pursuits  ad- 
mitted  of  it,  I  know  of  no  one  who,  from  his  varied 
accomplishments,  was  better  fitted  to  undertake  the 
task  of  editing  the  Novum  Organum  than  Professor 
Smith  himself 


LlNCOLy   COLLEGE, 

Feb,  4,  1878. 
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In  a  work  like  the  present»  touching"  on  so  niany  and  such 
various  topics,  it  is  unavoidable  that  additions  and  corrections 
should  occur  to  the  Author,  after  the  sheets  havc  passcd 
through  the  Press.  Some  of  these  I  append  in  the  present 
placc.  Many  others  will  probably  occur  to  niy  readers,  but 
they  will,  I  trust,  bc  incHncd  to  treat  with  indulgence  any 
errors  or  omissions  in  a  work  wliich  has  attemptcd  to  deal, 
and  has  bcen  compelled  to  deal,  with  questions  extending  over 
so  wide  a  field — a  field  comprising  philosophy,  logic,  literaturc, 
science,  and  the  history  of  all  these  subjects — with  some 
departments  of  which  almost  any  writer  must  necessarily 
have  but  a  superficial  acquaintance. 


On  p.  36  of  the  Introduction,  I  have,  perhaps,  spoken  too 
strongly,  and  without  sufficicnt  qualification,  of  the  tcnacity 
with  which  the  Cambridge  mathcmaticians  clung  to  the 
Cartesian  system  after  the  publication  of  Newton's  discovcries. 
Any  way,  had  I  bccn  acquainted  with  Dr.  WhewelPs  letter 
in  the  Museum  Criticum,  vol.  ii.  pp.  514-9  (for  a  knowledge 
of  which  I  am  indebted  to  Mr.  C.  Wordsworths  Scholae 
Acadcmicac,  p.  67),  I  should  not  have  adopted  so  unre- 
ser\'edly  the  authority  of  Professor  Playfair  in  my  note.  Had 
I  statcd  that  many  of  the  mathematical  teachers  at  Cambridge 
conlinued  to  teach  thc  Cartesian  systcm  for  somc  timc  aftcr 
the  publication  of  Ncwton's  Principia,  I  believe  that  I  should 
have  confined  myself  within  the  limits  of  accuracy. 

In  speaking  of  the  superstitious  fancies  of  Bacon's  age 
(Introduction,  p.  30),  I  might,  had  it  not  escaped  my  memory 
at  the  time,  have  given  a  most  apposite  refercnce  to  Mr, 
Pattison's  Casaubon,  pp.  497-500,  a  passage  which  will  illus- 
trate  thc   intercst   at  that  time  attaching  to  stories  of  the 
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marvellous,  as  wcll  as  thc  fanctful  views  of  nature  whicH  then 
prevailed. 

The  section  of  my  Introduction  which  treats  of  Bacon's 
Influence  on  Philosophy  and  Science  should  havc  contained 
somc  notice  of  the  testimony  of  Barrow,  an  account  of  which 
will  be  found  in  WheweUs  Philosophy  of  Discovery,  pp. 
177-9.  This  author,  writing  in  1652,  had  evidcntly,  as  Dn 
Whewell  says,  '  rcad  the  Novum  Organum  in  a  careful  and 
intelligent  manner^  and  presumed  his  Cambridge  hearers  to 
be  acquainted  with  the  work/ 

In  this  section  (p.  to8),  I  have  rcferred,  following  Mr. 
Macvey  Napier,  to  Comenius  (b.  in  Moravia  1592,  d.  167 1, 
many  of  whosc  works  were  published  at  Leszno  in  Poland), 
as  having  in  his  Physicac  Synopsis  spoken  in  laudatory 
terms  of  Bacon.  But  I  was  not  awarc,  till  Mr.  Pattison 
directed  my  attention  to  the  fact,  that  the  cducational 
works  of  Comenius  are  so  fuU  of  allusions  to  Bacon,  or 
that  the  thoughts  and  modes  of  expression  of  this  writer 
arc  so  Baconian  in  character  as  I  find  to  be  thc  case.  If 
any  rcadcr  carcs  to  pursuc  this  subject,  he  will  find  an  ex- 
cellent  example  of  what  I  mean  in  the  Pansophici  Libri 
Delineatio  (occupying  pp.  403-456  of  the  first  Part  of  the 
Opera  Didactica,  piiblished  at  Amsterdam,  in  1657).  Spcaking 
of  rulcs  for  distinguisliing  the  true  from  the  false,  Comenius 
says:  'Atque  talem  normam  in  natura  scrutanda  reperisse 
visus  est  IUustrissimus  Vcrulamius,  artificiosam  quandam  in- 
ductionem,  quae  rcvera  in  naturae  abdita  pcnetrandi  rochisa 
via  est.  Verum  enimvero,  quia  haec  plurium  hominum 
et  scculorum  continuatam  industriam  poscit,  atquc  adco  tum 
operosa,  tum  a  succcssu  quasi  incerto  suspcnsa  videtur,  fit, 
ut  praeciarum  inventum  a  plerisque  tanquam  inutile  con- 
temnatur.'  In  a  previous  passage,  he  asks :  '  Non  cst  nihil, 
quod  Verulamius  mirabili  suo  organo  rerum  naturas  intime 
scrutandi  modum  infalHbilem  detexit?*  This  work  was  pub- 
lished  at  Oxford  in  the  year  1637,  under  the  title  of  Conatuum 
Comenianorum  Praeludia. 

In  the  Preface  to  the  Physicae  ad  Lumen  Divinum 
Reformatae  Synopsis,  Amst.  1643,  refcrred  to  in  my  Intro- 
duction,    he    speaks    of   the    Instauratio    Magna    as    *opus 
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suspidcnditm   et   quod   cgo   non   aliter    quam    lucidissimum 
exorientis  novi  saeculi  Phosphorum  intueri  soleo/ 

But  what  is  more  remarkable  than  individual  passages  is 
the  gencral  irfluence  of  Bacon's  writings  on  thc  tone  and 
thoughts  of  this  author. 

Tn  notc  6  on  p.  231,  T  havc  inadvcrtcntly  spoken  of  the 
*primum  mobile*  as  the  *outermost  sphere  of  the  Universe,' 
whercas  T  should  have  said  that  it  is  the  first  or  outermost  of 
the  *  movcablc  spheres/  thcsc  bcing  distinguishcd  from  the 
fixed  sphere,  or  empyrean  hcaven,  which  was  supposed  to  be 
illimitable  in  extent,  and  to  encircle  all  thc  others. 

It  has  been  pointed  out  to  me  by  my  relative,  Mr.  James 
Fowler  of  Wakefield,  that  in  the  work  of  Athanasius  Kircher, 
Magnes  sive  De  Arte  Magnetica  (first  publishcd  at  Rome 
in  1641),  there  is  a  list  of  'Axiomata  scu  Pronuntiata  De 
Natura  et  Arte,'  in  which  the  maxims  'Homo  naturae  minister 
et  Interpres  tantum  facit,  quantum  c  naturae  ordinc  re  vel 
mente  observarit'  {I.  i),  *  Natura  non  nisi  parendo  vincitur ; 
vincitur  autem  cum/  &c.  (T.  3),  *  Ad  opera  extema  nihil  aliud 
potest  homo,  quam  ut  corpora  naturalia  admovcat,  et  amovcat, 
natura  intus  transigcntc'  (I,  4),  and  'qui  formas  rerum  novit, 
is  unitatem  in  materiis  dissimillimis  complectitur*  (TI.  3),  are 
rcfcrrcd  respectivcly  to  Pythagoras,  Synesius,  Maimonides, 
and  Avcrroes.  The  last  of  thesc  maxims  is  likely  enough 
to  be  a  common-place,  and  I  have  made  no  effort  to  vcrify 
the  quotation,  but  I  have  searched  in  vain  for  the  three 
formen  The  first  is  ccrtainly  not  includcd  in  any  of  the 
sayings  attributcd  to  Pythagoras  or  thc  Pythagoreans,  with 
which  I  am  acquainted.  From  the  fact  that  Kircher  (who 
was  a  Jcsuit,  and  published  his  work  at  Rome)  gives  these 
maxims  in  almost  thc  vcry  words  and  thc  vcry  sequence  of 
words  of  Bacon,  and,  moreover,  arranges  them  in  the  very 
ordcr  in  which  thcy  occur  in  the  Novum  Organum,  I  am 
inclincd  to  suspect  that  hc  did  some  violcncc  to  the  pas- 
sagcs  he  had  in  mind,  in  order  to  throw  discredit  on  the 
English  philosopher. 
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FURTHER    ADDITIONS   AND    CORRECT/ONS. 


Page  -I,  line  13.    J^or  '  Pardon  *  read  Limited  Pardon 

„      Between  Hnes  4  and  ^from  (he  bottom  ofthe  page^  insert 
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tells  us  he  had  heard  Harvcy  say  that,  'after  his  booke  of  the  Circulation 
of  the  Blood  came  out  [in  1628],  he  fell  mightily  in  his  practice,  and 
'twas  believed  by  the  vulgar  that  he  was  crack-biained ;  and  all  the  phy- 
sitiaus  were  against  his  opiuion,  and  envyed  him.' 

P.  36,  1.  »7.    After  '  Dilcttante '  add  (or,  lo  speak  more  correctly  an  Amateur) 

P.  37.     For  '  Dilettantc '  rcad  Amateur 

!'•  43»  n.  1 5.    For  '  De  Vauzelles '  read  De  Vauzelles    For  *  It  is '  read  It  was 
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P-  49»  h  3-       For  '  have '  read  detect 
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In  thc  various  scctions  of  this  Introduclion,  which  will  bc  of 
ihe  nature  of  what  are  commonly  called  Prolegomena,  I  propose 
to  disciiss  a  number  of  qucstions  which,  eiiher  from  thoir  im- 
portance  or  from  want  of  space,  I  have  found  it  inconvenient  to 
Ueat  in  the  notes.  Many  of  these  have  been  selected  for  rae,  by 
ihe  circumstance  that  they  have  been  ihe  points  on  which  thc  con- 
troversies  in  respect  lo  Bacon's  wriiings  or  philosophy  have  mainly 
tumed.  It  was  impossible  lo  pass  ihem  over  in  silence,  and  some 
of  them  seemed  to  demand  a  fuUer  trcatment  than  they  had  hiiherto 
received.  Hcnce  the  lenglh  of  sevcral  of  the  scclions,  such  as  ihose  on 
Bacon'3  Influence,  ihe  Anticipalions  of  his  teaching,  &c.  Oiher  qucs- 
lions  have  been  sclected  by  nie  more  spontaneously,  on  accouiitof  their 
importance  to  a  due  undersianding  of  Bacon's  position  as  a  rcformer 
of  logic  and  science.  Suth  are  those  on  the  present  value  of  Bacon'8 
writings,  on  his  gencral  philosophical  opinions,  on  ihc  meaning  he 
attaches  to  ihe  worU  'Form/  on  his  meLhotl  of  Exclusions,  &c.  But,  with 
rcference  to  all  thc  seciions  alike,  l  must  warn  ihe  rcader  thal  I  have 
studied  ihoroughness  of  trealment  even  at  the  expense  of  occasional 
prolixity.  A  general  sketch  of  Bacon's  philosophy  and  a  general 
appreciation  of  iis  merits  and  iis  rclation  to  oiher  systems  is  to  be 
found  in  almost  every  History  of  Philosophy,  aiid  I  have  not  thought 
it  desirable  to  add  to  ihe  number  of  such  accounts  already  esisting. 
But  it  has  appeared  to  me  ihat  a  more  complele  treaiment  ihan  is 
usual  of  special  questions,  mainly  connected  wiih  the  No^^um  Organum 
or  its  hislory,  mighl  be  nol  only  a  real  contribution  to  ihe  large 
amouni  of  literature  we  alrcady  possess  on  the  subjectj  but  atso  the 
best  iniroduciion  to  the  intelUgent  study  of  this  edition,    In  adopiing 


a  JNTRODUCTION, 

tliM  course,  I  have  assumed  in  my  readers  a  certain  amount  of 
acquaintance  wilh  the  history  of  philosophical  speculation,  as  well  as 
wiih  ihe  outlines  of  logic,  But  to  readers,  who  do  not  come  to  the 
fttudy  of  the  book  with  this  amount  of  acquirement,  I  cannot  think 
tbat  an  edilion,  worth  the  putting  out,  could  be  of  any  service. 

The  arrangement  of  the  Sections  has  been  a  matter  of  some 
difficulty,  as  several  of  them  stand  in  litde  relation  to  those  that  pre- 
cede  or  follow.  On  the  whole,  I  have  thought  it  most  convenient, 
keeping  apart  as  far  as  possible  the  expository  sections  from  those 
which  are  mainly  htstorical,  and  bringing  together  those  which  stand 
in  any  close  connection,  to  adopt  the  following  order : 

f  I.  Dates  of  the  leading  events  in  Bacon's  Life,  and  of  the  first 
publication  of  his  principal  writings. 

{  2.  The  object  of  the  Novum  Organum. 

{  3.  Relation  of  the  Novum  Organum  to  the  more  important  of 
B>xcon's  other  philosophical  works. 

$  4.  Was  the  Novum  Organum  written  in  Latin? 

{  5.  Bacon's  general  philosophical  opinions. 

§  6,  Bacon's  scientific  attainments  and  opinions,  with  special 
reference  to  the  state  of  knowledge  in  his  time. 

%  7.  Bacon's  religious  bpinions. 

§  8.  The  meaning  attached  by  Bacon  to  the  word  *  Form '  (in- 
cluding  a  note  on  the  *  Four  Causes '  of  Aristoile). 

{  9.  Bacon's  method  of  Fxclusions. 

§  10,  Bacon*s  rejection  of  Final  Causes  in  Physics. 

§  1 1,  The  causes  of  AristotIe*s  failure  in  his  physicai  researches, 

§  12.  The  reaction  against  the  authorily  of  Aristode. 

§  13.  Anticipations  of  Bacon's  Method  and  Teaching. 

§  1 4.  Bacon's  Influence  on  Philosophy  and  Science,  including  the 
Testiinonies  of  eariy  writers  to  him. 

§  15.  Present  Value  of  Bacon's  Logical  Works. 

§  16.  Opponents  of  Bacon. 

§  17.  Bibliography  of  the  Novum  Organum. 

*,*  Short  summaries  of  the  contents  of  Books  I  and  II  are 
prcfixed  to  those  Books  respectively. 
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^H 

\    I.     DATES    OF   THE    LEADING    EVENTS    IN 

bacon's  life,               ■ 

AND   OF    THE    FIRST    PUBLICATION    OF 

niS    PRINCIPAL                      H 

WRITINGS. 

1 

Born  at  York  House           •        .         •        « 

Jan.  22,  T560-1.                 H 

Entcred  at  Trinity  College,  Cambridge 

April,  1573.                  1 

Admilled  *  de  societate  magistroruin '  at  Gray*s 

H 

Inn 

Junc  27,  1575.            ^H 

Accompanies  Sir  Amlas  Paulet  to  Paris 

Sept.  25,  1576.           ^^H 

Retums  to  England 

^larch  20,  1578-9.           ^^^1 

Admitted  Utter  Barrister  of  Gray's  Inn 

June  27,                     ^^H 

First  essay  on  ihe  Inslauration  of  Fhilosophy, 

^^H 

■which    he    called    Tmporis    Parius    MaximttSj 

^^H 

composed,  about 

1583.         ^M 

Bcgins  public  Ufe.    Takes  his  seat  as  Member 

H 

for  Melcombe  in  Dorsetshirc 

Nov.  23,  1584.                 H 

Becomes  a  Bencher  of  Gray's  Inn 

15S6.                 H 

Acquaintance  wiih  Essex  begins,  about 

H 

Edition  of  the  Essays  in  tlieir  earliest  shape 

^J 

Arraignment  of  Essex           .... 

Feb.  1 600-1.          ^^H 

*  Dechration    of  the   Practices  and  Treasons 

^^H 

attempted  and  committed  by  Robert  late  Earl  of 

^^H 

Essex' 

^^^1 

Deaih  of  EUsabeth  and  Accession  of  James 

March  24,  1603-3.          ^^H 

PubUcaiion  of  thc  Advancement  of  Lcarning 

Oct.                    ^^^1 

Nov.       1605.          ^^H 

Marriage  to  Alice  Barnham           ,         ,         » 

May  [o,  1606.          ^^^1 

Appoinled  SoUcitor  General         ,         ,         . 

June  25,  1607.         ^^^1 

['It  was  probably  about  tliis  time  that  Bacon 

finaUy  settled  the         ^^H 

Spedding^s  Letlers  and  Life,  vol.  iii.  p.  363,] 

^^1 

Composition  of  the  Cogiuta  et  Visa 

Summer  of  1 607.         ^^^| 

Composiiion  of  the  Novum  Organum  probably 

^^1 

bcgun     

^^H 

An  inslalmcnt  of  the  Instauralio  Magna  (pro- 

^^H 

bably  the  Redarguiio  Philosophiarum)  sent   to 

^^H 

Toby  Matthcw 

Oct.  10,  1609.        ^^^1 

Publication  of  De  Sapientia  Veterum 

End  of  1609.         ^^^B 

Publication  of  the  Kssays  in  their  second  form 

Oct.  12, 1612.      ^^H 

Appointed  Attomey  General 

Oct.         r6i3.         ^^H 

Relurned  Member  for  Cambridge  Universiiy 

April  2,  [614,         ^^^1 

B  2 

■1 
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Peacham's  case    .... 

Admitted  Privy-Councillor    . 

Appointed  Lord  Keeper 

Appointed  Lord  Chancellor 

Created  Baron  Ve/ulam 

Execution  of  Raleigh 

Publication  of  the  Novum  Organum 

Created  Viscount  St.  Alban's 

Meeting  of  Parliament 

Sentence  of  the  House  of  Lords 

Retires  to  Gorhambiiry 

Pardon  sealed  by  the  King,  probably  in 

Publication  of  the  History  of  Henry  VII 

Publication  of  the  first  monthly  instalment 
of  the  Natural  and  Experimental  History — 
Historia  Ventorum 

Publication  of  another  instalment — Historia 
Vitae  et  Mortis 

Publication  of  the  De  Augmentis 

Death  of  James  I 

Publication  of  the  third  Edition  of  the  Essays, 
much  enlarged 


Death 


1614-15. 

June  9,  1616. 

March  7,  161 6-17. 

Jan.  4,  1617-18. 

July  12,  1618. 

Oct.  29,  1618. 

Oct.  12,  1620. 

Jan.  27,  1620-1. 

Jan.  30,  1 620-1. 

May  3,  1631. 

June  23,  162 1. 

Nov.  1621. 

£nd  of  March,  1622. 


November,  1622. 

Jan.  1622-3. 

Oct.  1623. 

March  27,  1625. 


1625. 
April  9  (Easter  Sunday),  1626. 


Publication  of  the  Sylva  Sylvarum  and  New 

Atlantis,  by  Rawley  .... 

Publication  of  *  Certaine  Miscellany  Works 

by  Rawley        .         .         .         . 

Publication  of  the  Opera  Moralia  et  Civilia  by 

Rawley  

Publication  of  the  Remains 
Publication  of  Isaac  Gruter's  Collection 
Publication  of  the  Resuscitatio  by  Rawley 
Publication  of  the  Opuscula  varia  poslhuma 

by  Rawley 

Publication  of  Baconiana  by  Tenison 
Publication  of  Lettersand  RemainsbyStephens 

„  „        (Second  Collection) 

Publication  of  Letters,  Speeches,  &c.  byBirch 


1627. 

1629. 

1638. 
1648. 
1653- 
1657. 

1658, 
1679. 
1702. 
1734- 
1763-4- 
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5  2.    ON    THE   OBJECT   OF   THE  NOVUM   ORGANUM. 


The  objcct  of  the  Novum  Organum,  and  of  Bacon's  philosophy 
in  gcneral,  is,  stated  summarily,  lo  cnlarge  tbe  domimon  of  man» 

'  Regnum  Hominis  *  as  he  phrases  it,  by  increasing  his  knowledgc 
of  Naturc  anJ  his  ^xjwer  ovcr  her  operations.  This  end  can  only 
be  accomplished,  he  conceives,  by  freeing  the  mlnd  from  its  false 
prejudices,  especuilly  its  habit  of  bliud  submission  to  authority,  and 
ihus  bringing  it  face  to  face  with  ihe  facts  of  Naiure.  But  these  facis 
are  themselves  of  little  use,  unless  sifted»  compared,  and  employed  aa 
stepping-stones  to  generalisations  from  which  oiher  facts  can  be  legili- 
matcly  deduced.  lience,  Ihe  need  of  a  new  melhod  of  Induclion, 
which  shall  not  merely  accumulate  but  seleci  instances  on  certain 
rational  principles,  draw  Icgiiimatc  infcrences  from  ihem,  and  thus 
guarantee  the  iruth  cf  those  first  principles  from  which  our  deductive 
reasoning  proceeds.  This  more  scienullc  form  of  Induciion  it  is 
more  especially  ihe  aim  of  ihe  Novum  Organum  to  supply,  bu^ 
previously  to  laying  down  any  rules  for  it  or  eKemjtlifying  its  em- 
ploymt.-nt,  it  is  neccsaary  to  insist  on  its  importance,  to  free  the 
mind  from  those  obstacles  which  might  prevcnt  it  from  baving 
recourse  to  this  assistance,  to  poinl  out  the  sources  of  our  errors 
in  ihe  past,  and  to  shew  what  hopes  may  be  conceivcd  of  the  future. 
The  preiiminary  Ia&V.  is  undertaken  in  Book  I.  The  forinal  ex- 
position  of  the  mcthod  begins  in  Book  II,  but  the  work,  as  left  by 
Bacon,  is  noi  conipleted. 

This  brief  summary  may  be  useful  to  ihe  sludent,  and,  therefore, 
I  place  it  at  the  head  of  ibe  Introduction.  But  it  appears  lo  me 
undesirable  to  expand  it,  as,  oiherwise,  I  should  be  anlicipaling  the 
words  of  my  auihor  as  well  as  rendcring  necessary  severa!  explana- 
tions  which  would  now  needlessly  dclay  and  weaiy  the  reader,  but 
which  I  shall  offer  from  time  lo  tlme,  in  thcir  proper  place,  as  the 
work  proceeds. 


iNTRODUCrro.^. 


$  3,      RELATION   OF   THE   NOVUM  ORGANUM  TO    THE    MORE 
IMPORTANT  OF  BAC0N's  OTHER  PillLOSOPHICAL  WORKS. 

In  his  letter  to  Father  Fulgcntio,  which  Mr.  Spedding  refers  to 
1625  \  Bacon  says:  *£quidem  memini  me,  quadraginta  abhinc  annis, 
juvenile  opusculum  circa  has  res  confecisse,  quod  magna  prorsus 
fiducia  et  magnifico  titulo  *' Teraporis  Partum  Maximum"  inscripsi.* 
This  would  shew  that,  at  or  about  the  early  age  of  twenty-five,  Bacon 
had  already  begun  to  contemplate  the  Renovation  of  Scicnce.  But 
Ihe  first  form  in  which  ihis  idea  occurrcd  to  him  seems  to  have  been 
to  write  a  great  work  on  the  Interprelation  of  Nature,  that  is,  on  ihe 
new  method  of  Induction  ^  Of  ihis,  we  have  some  fragments  in 
Valcrius  TerminuSj  the  whole  or  the  greater  part  of  which  seems  lo 
have  been  written  about  1603  or  i<)04\  It  is  necdless  to  add 
ihat  Bacon's  idea  was  afterwards  far  more  fully  carried  out,  in 
part  at  least,  by  ihe  Novum  Organum.  Of  the  much  more  ex- 
tended  scheme  of  the  Great  Instauration  in  six  parts,  we  have  the 
first  inlimation^  in  the  Partis  Inslaurationis  Secundae  Delineatio  et 
Argumentum,  which  Mr.  Spedding  thinks  *may  be  referred  with  toler- 
able  confidence  lo  the  year  1606  or  1607  V  ^"d  certainly  to  some 
lime  prior  to  the  composition  of  the  Cogitata  el  Visa,  which,  in  its 
first  form,  seems  to  have  been  composed  in  ihe  summer  or  autumn 
of  1607".  Both  these  works  are  interestinq;  as  covering  much  of 
tbe  same  ground  as  the  Novum  Organum,  and  may  profitably  be 
compared  with  it  and  wilh  one  anolher. 

Of  ihe  Greal  Instauration,  no  part,  as  Mr.  Ellis  iruly  says,  can  be 
regarded  as  absolutcly  completc,  though  the  first  parl,  the  Parti- 
tiones  Scientiarum,  pointing  out  what  had  been  done  and  what 
remained  to  be  done  in  ihe  various  sciences,  is  more  adequatcly 
represented  than  any  other.  This  is  contained  in  the  De  Auginentis, 
published   in    1623  (about  ihree   years  after  ihe  publication  of  ihc 

*  Spedding's  Letters  and  Life,  vol.  vii.  pp.  J^o-a^j. 

•  Ellis  and  Spcdding's  Edition  of  Bacon's  Works.  vol.  i.  pp.  82,  83. 

'  Sec  a  disciisbion  on  the  dnte  of  this  work  by  Mr.  Spedtling,  E.  aod  S.,  vol.  iii. 
]p  J06-213. 

*  IJut  it  does  not  rollow  tba.t  Bacon  had  not  long  before  formed  the  design.  See 
Mr.  Spcdding's  rcmarks  on  Ihis  svi;'<jcct,  vol.  i.  pp.  103  106.  Thc  name  Instaum- 
tio,  hc  tells  us,  does  not  occur  in  any  of  Uacon's  letten»  lill  1609  (p.  107). 

»  Vol.  iii.  p.  544. 

•  See  E.  and  S..  vol.  iii.  p.  589 :  Spedding*s  Lctlers  and  Life,  vol.  iii.  pp.  365, 
366.  The  Cogitata  et  Visa  scems  to  luvc  undergone  much  subaequeut  cor- 
rection. 
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Novum  Organum),  anJ  founded  on  a  previous  work,  wriden  in 
English  and  published  in  1605,  eniitled,  Of  the  Proficience  and 
Advancement  of  Learning.  When  (hc  lalter  work  was  writlen, 
Bacon  had  probably  not  yet  matureJ  his  conception  of  ihe  Grcat 
Instauration.  There  is  a  fragment  of  a  work  on  the  same  subject, 
intermediate  in  dale  between  these  two,  first  published  by  Gruter 
in  16531  entiLled  Descriptio  Globi  Intellcctualis.  Thts  tract,  which 
may  be  referred  to  aboul  ihc  year  1612,  was  designed  on  a  larger 
scale  ihan  eilher  of  the  two  already  referred  lo.  Thc  part  workcd  out 
is  mainly  on  Aslrnnomy,  and  appendeJ  to  il  is  anolher  tract,  cntided 
Tliema  Coeli,  giving  a  provibional  account  of  Jiacon's  own  astrono- 
mical  views,  and  evidenlly  forming  part  of  the  same  work.  Por- 
lions  of  ihe  tract  cntitled  Valerius  Terminus,  referred  lo  in  the  last 
para^raph,  also  go  over  the  same  ground  as  the  Advancemeni  and 
the  De  Augmentis. 

The  second  part  of  ihe  Great  Inslauration,  or  the  proper  method 
of  inicrprcting  Naturc,  was  cvidcnlly  thc  one  to  which  Bacon 
attachcd  the  grcatest  importance.  It  is  mainly  represented  by  the 
Noxoim  Organum,  though  preliminary  drafts  of  portions  of  this  work 
are  to  be  found  in  parts  of  the  Valerius  Terminus,  and  in  the 
Partis  Secundae  Delineatio,  ihe  Cogiiala  et  Visa,  the  Temporis  Partus 
Masculus,  and  ihe  Filum  Labyrinthi  sive  Inquisitio  Legitima  de  Motu, 
to  say  nothing  of  smaller  pieces,  such  as  De  Interpretatione  Naturae 
Sententiae  Duodecim,  &c.  The  schcme  of  the  Valerius  Terminus 
does  not  appear  to  extend  beyond  the  first  and  second  parts  of  the 
Great  Instauration,  an-J  anotlier  peculiarity  is  that  what  in  the  No- 
vum  Organum  is  called  ihc  invesiigation  of  the  form  is  thcre  (ch.  11) 
called  the  freeing  of  a  direction.  In  the  Partis  Secundae  Delinealio 
we  havc,  as  already  noliced,  the  first  iniimation  of  ihe  six  parts  of 
the  Great  Instauration,  but  neither  there  nor  in  Valerius  Terminus 
does  the  idea  yet  seem  to  have  occurred  to  Bacon  of  setting  forth 
his  meaning  mainly  by  raeans  of  an  cxample.  This  plan  is  an- 
nounced  at  the  end  of  the  Cogitata  et  Visa^  and  is  worked  out 
in  thc  second  book  of  the  Novum  Organum.     On  the  oiher  hand. 


'  •  Alque  diu  ct  acriter  rcm  cogitanli  ct  perpendcnti,  ante  omnia  visum  cst 
«.  Tabulos  Inremendi,  sive  legitimac  Inquisirioni.s  fnrmul.is  in  :i1iqiiibas  subjeclis, 
proponi  lanquam  ad  cxcmplutn,  el  opcris  (tc&criptionem  fcru  visibik-m.'  E.  and  S  , 
vol.  iii.  p.  619.  Thc  cxamplc  first  selccted  by  Bacon  v/as  Molion.  Sec  the  Filum 
Labyrinlht,  sivc  Inqoisitio  Lcgitima  dc  Motu,  prinlcd  by  Kllis  and  SjjwiHing  in 
vol.  iii.  p.  6ai,  &c.  This  picce  is  followed  in  Eliis  and  Spedding*s  iidition  by  a 
raugb  aad  imperfect  draught  of  an  enquirj*  on  Ileat  and  Cold,  wriiten  probably  iii 
1608. 
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in  the  Partis  Secundae  Belineado,  as  Mr.  Spcdding  remarks  in  his 
Preface  to  that  work  (vol.  iii.  p.  544),  *lhe  description  of  ihe  Mims* 
traiio  ad  Ratimcm  adds  somcihing  to  what  we  otherwise  know  con- 
cerning  ihose  parts  of  the  inductive  process  which  were  to  have 
been  developed  in  the  ihird  hook  of  ihe  Novum  Organum.'  Ap- 
pcnded  to  the  Delineatio  in  Ellis  and  Spedding's  Edition  is  a  Iract 
called  Redargutio  Philosophiariim  **,  which,  says  Mr.  Spedding, 
*  niay  bc  considercd  as  the  first  chaptcr  of  the  second  part  of  ihe 
Instauratio,  as  it  was  then  designed/  It  consists,  as  its  name  impHcs, 
of  an  attack  upon  preceding  systems  of  philosophy,  and,  though 
designed  to  be  part  of  thc  work  of  which  the  Detinealio  is  the 
sketch,  was  probably  not  composed  till  some  lime  afterwards'. 
Closely  resembling  the  Redarguiio,  but  far  more  arrogant  in  its 
tone,  is  the  extant  portion  of  anolher  work  entitled  Temporis 
Partus  Masculus,  sivc  De  Interpretaiione  Naturae  Libri  Tres.  Of 
this  the  first  and  second  chapters  only  exist,  the  second,  as  Mr. 
Spedding  Ihinks,  written  at  a  considerable  interval  afler  the  first, 
though  before  the  Rcdargniio.  This  second  chapter  goes  over  the 
same  ground  as  ihe  Redargutio  and  tlie  aphorisms  on  thc  Idola 
Theatri  in  the  Novum  Organum,  but  is  written  in  a  peculiarly  arro- 
gant,  not  to  say,  insolent  tone.  Mr,  Spedding  conjectures,  I  ihink 
rightlyj  that  this  arrogance  and  cxagfreration  are  lo  be  explaincd  on 
thc  supposition  that  Bacon  was  making  an  exp>eriment  in  the  art  of 
commanding  attention  and  winning  disciples  "*.  If  he  spoke  loud 
enough,  and  used  sufficierrtly  strong  language,  he  thought  he  might 
compel  men  to  listcn  to  him,  To  me  the  whole  performance  seems 
to  have  a  strained  and  almost  thealricai  cbaracler. 

The  composition  of  the  Novum  Organum  (as  I  have  shown  in  ihe 


"  In  Isaac  Giulcr's  EdiLion,  onty  a  small  poriion  of  ihe  Rwlargulio  (immely  to 
the  words  '  in  chonim  receplis.'  E.  nnd  S.,,  vol.  iii.  p.  561)  follows  the  Dtlineatio. 
But  in  Ihc  Appcndix  lo  Mall(?t's  Life  of  Bacon  (1760^  ihc  «une  Uacl,  «iih  ihe 
title,  beginning  at  ihe  words  *  Pum  hacc  traclarrm'  (E.  and  S.,  p.  558),  is  printed 
for  the  first  linie  fioin  the  Harleian  JISS.  Tlius,  the  iwo  copic3  ovcr-lap,  and 
Mr.  Spedding  has  rcitoreil  thc  Iract  hy  piccing  thcm  together. 

•  Sce  Mr.  Spcciding's  Prcfacc.  vol.  iii.  pp.  544-546. 

**  In  ihe  Freface  to  the  Delineaiio  (p.  545I,  Mr.  Spedding  quotes,  ■mongsi 
others.  the  iwo  foUowing  ciitric&  from  Bacon's  Diary  (thc  Comrocniarius  Solulus), 
dotcd  July  26,  1608: 

•  Discoursing  scornfully  of  thc  philosophy  of  Ihe  Grectans,  with  sorae  better 
respect  to  the  -4igyplians,  Persians,  Caldees,  and  thc  uimost  antiquily,  and  ibe 
raysterics  of  ihe  poets.' 

•  Comparing  the  case  with  ihat  which  Livy  sayelh  of  Alcxandcr,  Nil  aliud  qiuua 
benc  auiUi  vajia  conlcmncre.* 
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lection  on  its  Bibliography)  appears  to  have  been  commenced  aboDt 
1608.  When  the  first  ediiion  appeared  in  1620,  it  was  prcccdcd  by 
ihe  piece  beginning,  '  Franciscus  de  Verulamio  sic  cogitavit/  or  Dedi- 
cation  lo  the  King,  a  Preface  to  the  Insiauratio  Magna  (of  which, 
though  only  the  second  part,  it  was  ihe  first  instalmenl),  ihe  Distri- 
butio  Operis  (that  is,  the  plan  of  the  whole  Instauration),  and  a 
Preface  peculiar  to  itself.  It  was  followed  by  a  small  tract,  entilled 
Parasceue  ad  Historiam  Naturalem  et  Experiraentalem,  prinled,  by 
anticipation,  as  a  sort  of  specimen  or,  possibly,  r^sumd  of  the  penulli- 
mate  part  of  ihe  Novum  Organum,  promised  in  ii.  21.  Finally  the 
volume  is  closed  by  a  Catalogus  Histonarum  Panicularium  Se- 
cundum  Capita,  or  list  of  dcsiderata  in  thc  specific  materials  for 
induction. 

The  Novum  Organum.  I  need  hardly  remarkj  is  only  a  fragment 
of  the  much  larger  work  which  Bacon  contcmplated  under  that  title, 
as  adequately  representing  ihe  second  part  of  ihc  Great  Instauration. 
The  enumeration  of  the  paris  wanting  will  be  found  in  Jiook  ii. 
Aph.  31,  and,  again,  though  less  distinctly.  in  Aph.  52.  Nevcrthcless, 
though  only  a  fragment,  the  Novum  Organuni,  and  especially  the  first 
Book,  is  the  mosl  carefully  writlen  of  all  Bacon*s  philosophical  works. 
According  to  Rawley",  it  was  written  out  twelve  several  limes,  and 
we  have  jusl  seen  by  what  a  num!>er  of  essays  the  final  effort  was 
preceded.  Moreover,  as  describing  the  new  method  of  which  the 
renovation  of  knowledge  was  lo  be  the  result,  it  was  ihe  keystone 
of  Bacon's  enlire  system. 

The  Third  Part  of  tlie  Great  Instauraiion  is  designated  Phaeno- 
mena  Universl,  sive  Historia  Naluralis  ct  Experimentalis  ad  con- 
dendam  Philosophiam,  and  was  to  contain  a  collection  of  arrangcd 
and  sifted  materials  on  which  the  mcihnd  of  induction  was  to  work. 
Of  lliis  part,  even  according  to  Bacon's  limited  conception  of  the 
extent  and  variety  of  nalure,  we  have  only  a  very  small  portion,  and, 
according  to  a  juster  cstimate  of  ihc  boundless  exlent  of  ihe  *  Phaeno- 
mena  Universi,'  that  portion  might  almost  be  describcd  as  infini- 
tesimal.  Such  as  it  is,  however,  it  is  contained  mainly  in  the 
Historia  Ventorum,  the  Historia  Vitae  et  Mortis,  tlie  Historia  Densi 
ci  Rari,  the  Sylva  Sylvarum,  and  ihe  New  Allantis.  In  Ihe  year  1622 
Bacon  published  a  small  volume  entiiled  Historia  NaturaJis,  ftc, 
qtioe  est  Instaurationis  Magnae  Pars  Tertia.      In  the  beginning  of 


*'  Sec   the   Life   prefiiLed   to   Ihc   Optiscnla  u  well   as  that   prcfixcd   to  ihe 
Rcsusciuiio. 
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the  Dedication,  he  ihus  describes  his  design  and  the  character  cf  thtf 
prcsent  insUlment ;  ^  Primitias  Historiae  nostrae  Naturalis  Celsiiudini 
luae  humilliuie  offero.  Rem  mole  perpusillam,  veluti  Grauum  Sinapis  : 
SftA  lamen  pignus  eorum,  quae  Deo  volenle  sequentur.  Obstrinximus 
enim  nos  ipsos  lanquam  voto,  singulis  nos  mensibus,  ad  quos  Dei 
bonitas  (cujus  agilur  Gloria  tanquam  in  cantico  novo)  vitam  nostram 
produxerit,  unam,  aut  plurcs  ejus  partes,  prout  fuerint  magis  aut 
minus  arduae»  aut  copiosae,  confecturos,  ct  ediluros.  Moti  etiam 
fortasse  erunt  alii,  nostro  exemplo,  ad  similem  industriam :  praeserlim 
poslquam  penitus  perspexerintj  quid  agalur.  Nam  in  Historia  Natu- 
rali  bona,  et  bene  instituta,  clavis  sunc  ct  Sclentiarum  et  Operum/ 
This  volume  contains  only  general  prefatory  remarks,  ihe  Hisioria 
Ventorum»  and  an  Aditus  to  each  of  the  following  proposed  treatises : 
Historia  Densi  et  Rari ;  Historia  Gravis  et  Levis ;  Historia  Sym- 
pathiae  el  Antipathiae  Rerum ;  Historia  Suljjhuris,  Mercurii,  et  Salis ; 
and  Historia  Viiae  et  Mortis.  These  five  'Historiae'  were  to  follow 
ihe  Historia  Ventorum  at  intervals  of  a  month.  It  appears  that  the 
volunie  containing  the  Hisioria  Ventorum  was  published  about  the 
beginning  of  November,  1622;  the  Historia  Vitae  et  Mortis  about 
ihe  end  of  the  foUowing  January»  1622-3  "•  The  reason  for  bringing 
out  the  latter  book  before  the  four  intermediate  ones  is  slated  lo  be- 
*propter  e.ximiam  rei  uiiiilatem;  in  qua  vel  minima  temporis  jactura 
pro  pretiosa  haberi  debei/  The  Hisioria  Densi  et  Rari  did  not 
appear  till  the  pubHcation  of  Dr.  Rawley's  Opuscula  Varia  rosthuma 
in  1658.  It  goes  over  a  good  deal  of  ihe  same  ground  as  a  tract, 
entitled  Phaenomcna  Universa,  pubUshed  by  Gruter  in  1653".  The 
remaining  ihree  subjects  Bacon  does  not  appear  to  have  handied,  at 
lcast  in  scparate  treatises. 

The  Sylv-a  Sylvarum,  which  is  a  miscellaneous  collection  of  obser- 
vations  and  experiments,  takcn  mainly  from  books,  was  not  pubNshed 
till  after  Bacon's  dcath.  It  was  edited  by  Rawley  in  1627,  Bacon 
having  died  in  1636.  Inleresting  in  many  respects  as  this  colleclion 
is,  it  is  the  least  crediiable  of  Bacon's  philosophical  works,  and  has 
furnished  Liebig  and  other  antagonists  wiih  many  of  their  most 
cffcctivc  wcapons,  In  fact,  as  Bacon  is  reported  by  Rawley  to  have 
said  himse!f,  '  if  he  should  have  served  the  glory  of  hia  own  Name,  he 
had  been  belter  noi  to  have  published  ihis  Nalural  History.'     In  my 


"  S«e  a  note  by  Mr.  Spedding,  E.  and  S.,  vol.  ii.  p.  3. 

"  On  the  rclalion  betvicen  ihese  iwo  works,  see  a  note  by  Mr.  Spedding,  vol.  ii. 
p.339. 
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remarks  on  Liebig,  under  ihe  section  headed  '  Opponents  of  Bacotij' 
I  have  spokcn  al  greatcr  lcngih  on  this  suhjcct. 

Appended  to  the  Sylva  Sylvarum  in  Rawley's  Edilion  is  the 
New  Allamis,  a  work  also  liien  for  the  first  time  published.  This  is 
deservedly  one  of  ihe  most  popular  of  Bacon*s  works ;  it  bears  the 
Slamp  of  his  genius  as  much,  perhaps,  as  anything  which  he  wrote ; 
and,  lastly,  it  is  credited,  and  I  conceive  justly  so,  with  having,  to  a 
large  extent,  suggested  the  foundation  and  progranime  of  our  own 
Royal  Society,  if  noi  those  of  several  forcign  scicntific  associations  as 
well.  Iis  relalion  to  the  Sylva  Sylvarum  cannot  be  better  dcscribcd 
ihan  in  the  language  of  Mr.  SpedJiiig  : — *The  New  Atlantisseems  to 
have  been  wniien  in  1624,  and,  tliough  not  finishedj  to  havc  been 
iniended  for  publication.  as  it  stands,  It  was  puWished  accordingly 
by  Dr.  Rawley  in  1627,  al  the  end  of  ihe  volume  containing  ihe 
Sylva  Sylvarum  ;  for  wliich  place  Bacon  had  himself  designcd  ir,  ihe 
subjects  of  ihe  two  being  so  near  akin;  ihe  one  representing  his  idea 
of  whai  should  be  the  end  of  the  work  which  in  thc  other  he  sup- 
posed  himself  to  be  beginning.  For  ihe  story  of  Solomon's  House  is 
noihing  more  ihan  a  vision  of  ihe  practical  resuUs  whitb  he  anlici- 
paled  from  thc  study  of  natural  history  diligcnily  and  systematically 
Carried  on  ihrough  successive  gencraiions '*/ 

Amongst  thc  ^lmpetus  Philosophici'  which  occupy  ihe  latter  part 
of  Gruter^s  volume  are  two  small  pieces  entitled  Scala  Intellectus 
sive  Filum  Lahyrinthi  and  Prodromi  sive  Aniicipaiiones  Philoso- 
phiae  Secundae.  These  were  intcnded  as  Prcfaccs  lo  ihc  fourih  and 
fifih  parts  of  ihe  Instauraiio  respectively.  Whether  anyihing  more 
relaiing  to  Ihese  parts  is  exlant  seems  opcn  to  doubl.  Possibly  ihe 
Inquisitio  Legitima  de  Molu  sive  Filum  Labyrinihi  may  be  an 
'exemplar'  belonging  to  the  fourth  part,  but  Mr.  Spedding  inclines  to 
ihink  ihat  it  was  designcd  originally  as  the  examplc  of  mclhod  for  the 
second  part  of  tlic  Instauralion,  and  subsequently  abandoncd  for  ihe 
Inquisitio  de  Forma  Calidi.  As  respccts  the  fifth  part,  howcver, 
Mr.  Spedding  secms  disposed  to  admit  lo  a  place  among  the  Pro- 
dromi  the  treatises  entidcd  De  FIuxu  et  Rcfiuxu  Maris,  Dc  Prin- 
cipiis  alque  Originibus,  Cogitationes  de  Nalura  Rerum,  and  Thema 
Coeli,  of  which  lasi  we  have  already  spoken  in  conneciion  with  the 
Descriptio  Globi  Intelleciualis. 

To  ihe  sixth  part  of  thc  Grcat  Instauration,  namely  Philosophia 
Secunda,  sive  Scientia  Activa,  which,  in  its  full  extent,  was  to  be  the 


"  E.  andS.,  vol.  iii.  p.  121. 
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work  of  posterity,  Bacon  hoped  himself  to  supply  *mitia  i3on  con- 
temnenda.'  For  any  special  treatise,  however,  which  can  be  referred 
to  tbis  head,  we  search  in  vain  amongst  his  works.  Nor  is  this 
fact  wilhout  its  explanaiion.  The  Scieniia  Acllva  was  to  depend 
on  the  knowledge  of  •  Forms,'  but  how  far  Bacon  was  from  having 
attained  to  a  knowledge  of '  Forms/  and  how  vague  was  the  concep- 
tion  which  he  ofien  aliached  to  this  term,  will  be  on!y  too  familiar  to 
ihe  atientive  student  of  the  Novum  Organum.  The  story  which  he 
applies  to  the  Alchemisls"  of  the  old  man  who  bequeathed  to  hia 
sons  a  piece  of  gold  hidden  in  a  vineyard  applies  also,  in  no  small 
measure,  to  himsclf.  He  did  not  discover  '  Forms/  but  he  did  what 
was  of  far  more  v^ilue  to  posteriiy;  he  recalled  men  lo  the  obsen-alion 
of  facts,  gave  an  impulse  to  the  study  of  nature,  and,  if  nol  the 
founder  of  the  Induclive  i^Iethod,  at  least  contributed  more  than  any 
oiher  man  to  its  wider,  more  correct,  and  more  fruiiful  employment. 


\  4.     WAS    THE   XOVUM    ORGANUM   WRITTEN 
IN-    LATIN  ? 

In  one  of  his  articks  in  the  Allgemeine  Zeitung  (Nov.  3,  1863), 
Liebig  asserts  roundly  ihat  Bacon  wroie  none  of  his  works  in  Latin ; 
that  ihey  were  translated  by  people  who  knew  noibing  of  the  subjects 
of  which  tbey  treated,  and,  as  Bacon  was  not  very  clear  upon  them 
himself,  \\e  may  imagine  the  resulll  In  another  article  (March  6, 
1864),  he  is  especially  angry  wiih  Sigwart  for  having  called  in 
quesiion  this  assertion,  and  Teiteratcs  dogmatically  ihe  siatement 
that  «//  the  Laliu  works  of  Bacon  required  the  inlervenlion  of  a 
iranslator,  The  proof  is  a  lclter  from  Bacon  to  Dr.  Playfer  of 
Cambridge  (given  in  SpeddJng's  Life  and  Letters,  vol.  iii.  pp.  300, 
301),  requesling  him  to  underlake  the  translaiion  of  the  Advance- 
ment  of  Learning.  Liebig  argues  that,  if,  at  the  age  of  forty-six 
(he  should  have  said  ahoui  the  age  of  forty-six  or  forty-seven ;  for 
ihere  is  nothing  enabling  us  to  fix  the  exact  date  of  this  lettcr),  and 
whcn  he  had  but  few  engagements,  Bacon  did  not  recognise  his 
aptitude  for  translating  his  first  scientific  work  into  Latin,  it  is  hardly 
likely  that  he  would  possess  this  aptitude  in  his  sixtieth  ycar,  when  he 
held  high  office  under  ihe  Crown,  and  was  immersed  in  business. 
Now,  there  is  nolhing  whatever  in  Bacon's  letler  to  Playfcr  which 
either  asserts  or  impHes  inaptitude  to  write  Latin.    And,  as  to  being 

"  NoT.  Org.  L  85. 
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but  little  engaged  in  business,  Bacon,  if  not  already  actually  appointed 
Solicitor  General '",  was  using  all  his  influence  to  obtain  the  office, 
aiid  was  certainly  recognised,  on  all  sides,  as  amongst  the  foremost 
men  both  at  the  Bar  and  in  Parliament.  How  little  idea  Liebig^  could 
have  had  of  the  pressure  of  public  life  in  England,  oF  ihe  nature 
of  the  office  of  Solicitor  General,  or  of  the  state  of  public  business 
at  this  time,  it  is  quite  unnecessary  for  me  to  point  out  to  any 
Knglish  reader.  Moreover,  Bacon's  mind  was  already  fuU  of  his 
philosophical  projects  and  of  the  great  revolution  which  he  was  to 
accomplish  in  ihe  study  of  nalure.  Was  it  likely  ihat  he  would  waste  his 
time  in  turning  into  Latin  a  work  which  already  existed  in  English  ? 

Such  is  the  e^tcecdingly  slender  character  of  the  negative  evidence 
on  which  we  are  rcquired  to  accept  the  ver)'  sweeping  assertion, 
that  Bacon  could  not  wriie  Latin  and  that  ali  his  works  were 
originally  composcd  in  EnrjHsh  I 

But.  with  respect  to  the  Novum  Organum,  it  happens  that  we 
possess  positive  evidence  to  ihe  conirary.  Archbishop  Tenison 
(writing  in  i678)states  distinctly:  '  The  Second  Part  of  his  Great 
Inslauration  (and  so  considerable  a  part  of  it,  that  the  name  of  the  whole 
is  givcn  to  il)  is  his  Novum  Organum  Scicnliarum,  written  by  himself 
in  the  Latin  Tongue ".'  And,  to  make  this  evidence  ihe  more 
weighty,  it  comes  immediately  after  a  description  of  the  negotiations 
bctween  Bacon  and  Playfer  about  ibc  translation  of  the  Advancement 
of  Learning,  and  a  crilicism  of  the  translalion  of  tliat  work,  as 
actually  made  by  Dr.  Gilbert  Wats.  The  evidence  of  Tenisoii  I 
regard  as  almost  conclusive,  but  it  is  as  well,  perhaps,  to  mentiun  one 
or  two  subsidiary  arguments.  Hume  (History  of  England,  vol.  vi. 
p.  191)  states,  in  a  criticism  of  Bacon's  style,  which  shews  how 
partial  and  superficial  such  judgments  ordinarily  are  :  *  ^lost  of  his 
performances  were  composed  in  Latin  ;  ihough  hc  possessed  neither 
ihe  elegance  of  that,  nor  of  his  native  tongue,'  Nor,  till  the  time 
of  Liebig  (who  certainly  had  no  special  meajis  of  knowledge),  am 
I  aware  that  any  one  ever  questioned  the  Latin  composition  of  the 
Novum  Organum  as  well  as  of  several  of  Bacon's  other  works. 

Then,  as  M.  Bouillet  remarks,  many  of  ihe  fragments  and  smaller 


'•  Bacon  -ffas  rinally.  afler  much  ck-Iay  in  fiUing  np  the  appointment,  inade 
Solicitor  Gcneral  on  Junc  25,  1607.  Playfer  ditd,  Fcb.  2,  J60S-9.  Thc  Ictter  of 
Bacon  to  Playfer  was,  accwrding  l»  Mr.  Spedding,  'ccrtainly  written  "  snmewhile  " 
after  Novcmlwr  1605,  whcn  the  Advancemcnt  uf  Leaming  was  published  ('a  good 
wbile  since,*  according  to  Bacon  himself),  and  ccrtainly  fio/  afler  July  1608'.' 

"  fiacomana,  pp.  28,  29. 
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pieces,  such  as  the  Scntentiac  Duodecimf  the  Temporis  Partus 
Masculus,  the  Inquisiiio  dc  Matu,  &c.,  are  writlen  in  Latin,  and 
il  is  hardly  likely  that  Bacon  would  have  thought  it  worth  while  to 
have  ihesc  imperfect  essays  iranslated  for  him, 

Again,  I  may  menlion  that  the  ^IS.  of  thc  Ccgitata  el  Visa, 
which  I  have  personally  inspccted,  is  corrected  ihroughoul  in  Bacon's 
own  hand-vvriiing,  and  in  such  a  manner  as  to  shew  ihat  he  was 
perfecily  familiar  wiili  the  proprieties  of  Latin  composition  '\  More- 
over,  in  the  Commentarius  Solutus,  or  Bacon's  Common-Place  Book, 
now  in  the  British  Museum  (Add.  MS.  27,278),  the  cntries  are  made 
almost  indifferenily  in  English  and  Lalin. 

Laslly,  ihe  Laiin  of^  at  leasl,  the  First  Book  of  the  Novum 
Organum,  rugged  and  unclassical  as  it  often  is  '•»  seems  to  me  so 
disiinctly  to  bcar  the  mark  of  geniu?,  and  of  the  same  kind  of 
genius  that  we  find  stamped  on  Bacon's  English  expression,  that 
I  should  feel  it  very  difficult  to  refer  it  to  any  of  the  men  who  sur-r 
rounded  Bacon  rather  ihan  to  Bacon  himself. 


\  5.    BACOn's  GENERAL   PHILOSOPHICAL   OriNIONS. 

Bacon  was  not  the  founder  of  a  philosophical  school.  Indeed, 
there  is  no  character  which  he  would  himself  have  more  indignanlly 
repudiated.  *  Primo  ilaque  postulandum  videtur,  ne  e.xistimcnt  ho- 
mines,  nos,  more  antiquorum  Graecorum,  aut  quorundam  novorum 
hominum,  scctam  aliquam  in  philosophia  condere  velle  'V  But, 
though  not  the  foundcr  of  any  special  school  of  philosophy,  it  seems 
to  me  unquesiionablc  that  his  exposition  of  his  melhod,  and,  perhaps, 
also  individual  expressions  in  his  writings,  contributed  in  no  small 
degree  to  the  crealion  of  what  is  commonly  callcd   the   empirical 

*•  It  may  be  noticcd  ihat  in  Bacon*s  Itttcr  lo  Anilrewes  (Speddiiig's  Letlere  and 
Ufc,  vol.  iv.  p.  141),  hc  asks  his  corrcspomtcnt '  to  mark  unto  mc  whatsoever  shall 
secm  «nto  you  cithcr  not  currcat  in  the  siyle,'  &c.  This  is  hardly  thc  languagc  of 
a  man  who  was  not  himsclf  rcsponsiblc  for  the  stylc.  Cp.  thc  Poslscript  to  fiodlcy's 
Ixttcr  lo  Dacon,  ptilLilishtd  in  *  Kemains,'  pp.  85-87. 

"  That  lacon  had  formcd  for  himsclf  an  ideal  of  Latin  composiiion,  for  thc  pur- 
poses  for  which  he  required  it,  and  aji  idcal  just  such  as  we  find  exemplificd  m  the 
Novum  Orj^anunij  is  plain  from  the  account  giveii  by  Tcnison  iBaconiana  p.  36) 
of  his  discontcnt  with  Dr.  Playfer's  pt;rformance  :  *  Upon  this  great  occasion  he' 
(Dr.  riayfer)  '  would  bc  ovcr-accuralc  ;  and  hc  scnl  a  Spccimcn  of  such  su[x:Tline 
Lalinity  ihat  ibc  Lord  Ijacon  did  not  cncoumgc  him  to  labour  furthcr  in  thal  work> 
in  the  pcnning  of  which  be  dc&ircd  not  so  much  nea*.  and  polite.  as  deor.  masculine, 
acd  apt  exprcssioD.'  *  Nov.  Org.  i,  116, 


JNTRODUCTION, 


45 


school  of  English  philosophy.  As,  however,  I  have  discussed  this 
qucstion  in  the  sections  on  ihe  InHuence  and  Value  of  Bacon's 
writings,  it  is  unncccssary  thal  I  should  also  dwell  upon  it  here.  It 
may  be  enough  to  say  that,  like  Socrates,  he  rather  gave  an  irapulse 
and  suggested  lines  of  thought  to  others,  than  elaboratcd  a  definite 
sysiem  of  his  own. 

But»  at  the  same  tirae,  it  is  interesting  Lo  ask  what  the  opinions  of 
Bacon  were,  so  far  as  we  can  gaiher  them,  on  the  controvcrted  ques- 
tions  of  psychology,  ontology,  and  ethics.  Now,  as  to  what,  for  w^anl 
of  a  better  name,  may  be  called  ontological  ormetaphysical  qucsiions, 
ihe  questions,  namely,  which  relate  to  thc  origin  and  essential  nature 
of  niatler  and  mind,  aiid  ihe  relation  between  the  two,  his  ordinary 
aititude  is  that  of  a  disintcrestcd,  if  not  a  conlcmptuous,  silence. 
The  passage  just  cited  proceeds  as  follows:  *Ncque  enim  hoc  agimus; 
ncque  ciiam  muhum  intercssc  putamus  ad  hominum  forlunas  quales 
quis  opiniones  abstractas  dc  natura  et  rerum  principiis  habeat ;  neque 
dubium  cst,  quin  multa  hujusmodi  et  vetera  revocari  et  nova  introduci 
possint;  queraadmodum  ct  comphira  ihcmata  coeli  supponi  possunt, 
quae  cum  phaenomenis  sat  bene  conveniunt,  inter  se  tamen  clissen- 
tiunt.*  A  deep  sense  of  the  unprofitable  charactcr  of  these  specula- 
lions  has,  indecd,  been  a  characteristic  not  of  the  Baconian  philosopliy 
only,  but  of  Brilish  philosophy  in  general,  whvch,  wiih  a  healthy  instinct, 
has  usually  eiiher  avoided  them  aUogeiher  or  discussed  them  solely  with 
ihe  view  of  shewing  that  ihcy  lie  outside  the  limits  of  human  knowledge. 
An  apparent  exceplion  is,  perhaps,  to  be  found  in  Bacon*s  consiant  re- 
currcnce  to  the  doctrines  of  the  Atoraists,  as  to  the  atoms  and  ihc  void. 
But  these,  properly  speaking,  are  questions  of  physics  ralher  than  of 
metaphysics.  On  the  standing  feud  between  what  are,  somewhat 
uncouihly,  called  ihe  Idealists,  the  Materialists,  and  the  Dualists,  ihere 
is,  so  far  as  I  am  aware,  no  formal  discussion  in  Bacon's  writings, 
unless  we  count  the  passage  in  the  De  Principiis  atque  Originibus 
(E.  and  S.,  vol.  iii.  p.  iio),  in  which,  quiie  sincercly  as  I  believe,  hc 
adopis  the  scriptural  doctrine  of  creation  out  of  nothing  by  the  omni- 
potent  powcr  of  God.  '  Tria  enim  videntur  esse  dogmata  quae 
scimus  ex  fide  circa  hanc  rem.  Primo,  quod  maieria  creata  sit  ex 
nihilo.  Secundo,  quod  educiio  systematis  fuerit  per  verbum  omni» 
potentiae,  ncque  quod  maleria  se  ipsa  eduxerit  e  chao  in  schema* 
lismum  illum.  Tertio,  quod  schematismus  ille  (ante  praevaricationem) 
fuerit  optimus  e.x  iis  quae  materta  (qualis  creata  erat)  suscipere  posset. 
At  philosophiae  illae  ad  nullum  horum  adscendere  potuerunt. 
In  his  itaque  fidei  atque  ejus  firniamenlis  standuni.' 


»  ♦  • 
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The  fact  rs  that  Bacon  lived  too  early  or  too  late  to  take  any  serious 
part  in  these  mclaphysical  discussions.  In  their  scholastic  form  they 
had  become  discredited,  and  their  new  form,  under  which  they  were  lo 
exercise  so  much  of  ihe  best  thonght  of  the  iwo  succecding  centuries, 
had  not  yet  been  impressed  on  them  by  the  genius  of  Descartes. 
Bacon  assumes  the  ordinary  disdnction  of  mind  and  matter,  an 
universe  of  objects  to  be  known  and  a  Ihinking  subject  capable,  with 
due  care  and  discipline,  of  attaining  to  a  knowledge  of  them,  without, 
apparently,  troubling  himself  as  to  the  uherior  questions,  what  is 
knowledge,  how  can  I  bucome  conscious  of  that  which  is  not  myself, 
and  what  are  ihe  ultimate  meaning  and  relaiion  of  the  two  lerms  in 
tbis  comparison. 

On  questions  of  psychology,  as  distinct  from  metaphysics,  we  find 
a  fair  nuniber  of  passages  in  Bacon's  writings.  The  most  important 
perhaps  of  these  are  ihose  in  which,  following  Telesius^',  he  asserts 
tlie  dualily  of  the  human  soul.  Man,  according  to  ihis  doctrine  (which 
is  stated  most  fully  in  De  Augmentis,  iv.  3),  has  two  souls,  one 
peculiar  to  himself,  ihe  rational  soul  which  hfe  derives  from  the 
breath  of  God^  ihe  other,  sharcd  by  bim  in  common  widi  the  brutes, 
the  irrational  soul,  which  comes  from  *  thc  wombs  of  ihe  elcmcnts/ 
*  Veniamus  ad  doctrinam  de  Anima  Humana ;  e  cujus  thesauris 
omnes  caeterae  doctrinae  dcpromptac  sunt.  Kjus  duae  sunt  partes; 
altera  tractat  de  Anima  Rationali,  quae  divina  csl ;  altera  de  Irra- 
tionali,  quae  communis  est  cum  brulis.  Nolavimus  autem  paulo 
superlus  (ubi  de  Formis  loqucbamur)  differentes  illas  duas  Anima- 
rum  emanatioiies,  quae  in  prima  ulriusque  creatione  sc  dant  conspici- 
endas ;  nimirum,  quod  alicra  ortum  habuerit  a  Spiraculo  Dei,  aliera  e 
Matricibus  Elementorum.  Nam  de  Animae  Rationalis  generatione 
primitiva  ita  ait  Scriptura,  Formavit  hominan  de  limo  Urrai\  H  spiravH 
in  faciaii  cjus  spiraculum  vitae,  At  generatio  Animae  Irraiionalis, 
sive  Brutorura,  facta  est  per  verba  illa,  Producat  aqtui ;  Producat 
ierra ;  haec  autcm  Anima  (qualis  est  in  homine)  Animae  Rationali 
organum  lantum  est,  atque  originem  habet  el  ipsa  quoque,  quemad- 
modura  in  brutis,  e  limo  lerrae.  Neque  enim  dictum  est,  Formavit 
corpus  hominis  dc  limo  lerrae^  sed  Formavit  homineni;  integrum  sciUcet 
homincm,  cxcepto  illo  spiraculo.  Quamobrcm  partera  primam  docs 
trinae  generalis  circa  Animam  Humanam,  doctrinam  de  Spiraculo 


"  On  Ihe  doctrine  ofTcIesius,  Bnd  the  poinls  in  which  Bacon  docs  xiot  follow  it, 
scc  Mr.  Ellia's  Gcncral  Preface  to  tbe  Philosophical  Workst  voU  i.  pp.  49-53. 
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appellabimus ;  Secundam  vero,  doctrinam  de  Anima  Sensibili  sive 
Producta.  Neque  tamenj  cum  hactenus  Philosophiam  solam  tracte- 
mus  (quippc  Sacram  Theologiam  in  fine  operis  collocavimus)  parti- 
tionem  istam  a  Theologia  mutuaremus,  nisi  etiam  cum  principiis 
Philosophiae  conveniret.  PJQrimae  enim  et  maximae  sunt  Animae 
Humanae  praecellentiae  supra  animas  brutorum,  etiam  philosophanti- 
bus  secundum  sensum  manifestae.  Ubicunque  autem  tot  et  tantarura 
invenitur  excellentiarum  symbolum,  ibi  merito  semper  constilui  debet 
differentia  speciBca.  Itaque  nobis  nou  nimium  placet  confusa  illa  et 
promiscua  philosophorum  de  Animae  Functionibus  iractatio ;  ac  si 
Anima  Humana  gradu  potius  quam  specie  discriminata  esset  ab 
anima  brutorum ;  non  aliier  quam  sol  inter  astra,  aut  aurum  inler 
metaila.'  This  iheory  of  the  material  gcneration  of  ihe  lower  soul 
may  not  unnaturally  have  contributed  to  the  formation  of  materialistic 
hypotheses  as  to  the  nature  of  the  soul  in  general  amongst  Bacon's 
successors,  with  whom  the  twofold  division  disappeared,  remote  as  I 
believe  ihis  conclusion  to  bave  been  from  his  own  views^*. 

The  enquiry  into  the  Substance'  of  the  rational  soul  is  a  matter 
ralher  for  theology  than  philosophy;  'ab  eadcm  inspiratione  divina 
hauriatur  [cognitio  de  Substantia  Animae  Rationalis],  a  qua  Substantia 
Animac  primo  emanavit.'  But  ihc  doctrinc  conccrning  the  sensible 
or  produced  soul  is  a  fit  subject  of  enquiry  in  philosophy,  even  as 
regards  its  substance.  'Anima  siquidem  Sensibilis  sive  Brutorum 
plane  substantia  corporea  censenda  est,  a  calore  attenuata  et  facta 
invisibilis/  It  is,  in  fact,  compounded  of  flame  and  air('ex  natura 
flammea  et  aerea  conflata')^',  This  soul,  which,  in  man,  is  merely 
the  inslrument  of  the  ralional  soul,  might  more  fitly  be  lermed 
*  Spirit.' 

Quitting  these  theories,  which  to  us  appear  so  strange,  we  may 
note  Bacon's  enumeration  of  the  priucipal  facuUies  ('  FacuUates 
Animae'):  * InteDectus,  Ratio,  Phantasia,  Mcmoria,  Appetilus,  Vo- 
luntas,  denique  universae  illae,  circa  quas  versantur  scientiae  Logicae 
et  Eihicae**.'  Of  these  he  says  \ve  ought,  in  the  ^  Doctrina  de  Anima,' 
to  discuss('tractare')  tbe  'Origines/  'idque  physice'  (or,  as  we  should 
now  say,  'psychologically'),  'prout  aniraae  innatae  sint  et  adhaereanl.' 


*•  The  matcriali.slic  lendcncy  of  Bacon's  phllosophy  is,  I  ihink,  exaggerated  by 
Lang«.  Sec  Geschichtc  des  Materialismus,  and  cd.,  vol.  i.  pp.  194-199,  and  other 
placcs,  Lange,  -who  seems  too  rcady  to  accept  Liebig's  conclusions,  does  scaot 
justicc  to  Bacon's  merits. 

**  De  Augm.  iv.  3.     E.  and  S  ,  vol.  i.  p.  606. 

»•  Id..  p.  607. 
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*In  hac  parte/  he  adfls,  ^nihil  egregii  (ut  nobis  videlur)  adhuc  reper- 
tum  est/  The  faculties  of  Mcmory,  Imaginaiion,  and  Rcason  are 
made  the  basis  of  the  geneml  divisions  of  Learning  into  History, 
Poeiry,  and  Philosophy.  '  InlcUectDs'  or  Understanding  seems  to  be 
the  generic  term  including  Memory.  Imagination,  and  Reason".  As 
dif^tinct  from  ihe  'Doctrina  de  Anima'  (or,  as  \ve  should  now  say,  Psy- 
chology),  ihere  are  two  arts  which  treat  of  ihe  use  and  ohjects  of  the 
Tnental  facukies.  These  are  Logic  and  Ethic.  'Logica  de  InteMectu 
et  Ratione ;  Ethica  de  Voluntate,  Appetitu,  et  Affectibus  disserit  : 
altera  Dccreta,  altera  Actiones  progigniL'  Imagination  exercises 
the  fnnctions  of  a  messenger  or  intermediary  in  both  departments, 
that  of  Reason  and  lliat  of  Will.  'Nam  Sensus  idola  omnigena 
Pbantasiae  tradit,  de  qiiibus  postea  Ratio  judicat:  at  Ratio  vicissim 
idola  eiecta  el  probata  Phantasiac  transmiltit,  priusquam  fiat  executio 
decreti ".' 

It  may  be  noticed  that  thc  sharp  line  of  demarcation  drawn  here 
and  in  similar  passages  between  ihe  oflices  of  ihe  so-called  *  facuUies  * 
was  a  conimon  feature  of  the  philosophy  of  ihe  seventeenth  and 
eighteenth  cenluries,  and  has  only  been  replaced  in  comparativcly 
recenl  times  by  a  more  just  appreciation  of  the  complexity  oF  our 
various  menial  operalions  and  of  the  number  of  elements  which  go 
to  mal^e  up  some  even  of  those  psychical  acts  which  at  first  sight 
appear  the  simplest. 

Passing  over  ihe  very  curious  remarks  which  Bacon  makes  on 
*Natural  Divination'  and  'Fascinalion'  (the  two  ' appendices,*  as  he 
calls  them,  to  ihe  part  *De  Faculiatibus  Animac'),  I  may  direct  spectal 
attcniion  to  ihe  distinction  wliich  he  draws  between  Perception  and 
Sense,  a  distinclion  which  he  notes  as  deficient  *  in  this  doclrine/ 
This  disiinction  is  not  the  same  as  ihat  drawn  by  later  philosophcrs 
between  Perception  and  Sensation  ",  but  corresponds  rather  with  ihat 
betvveen  unconscious  or  rcilex  actions  and  conscious  affections.  As 
instances  of  tlie  former,  he  givcs  the  aLtraclion  of  Uie  magnet,  ihe 


"  See  Advancenient  of  I^arning.  bk.  ii.  (E.  and  S,  vol.  iii.  p.  329):  'The  parts 
oF  human  Uaniing  have  refertnce  to  thc  ihree  pflris  of  Maii*s  Understanding,  which 
la  ihe  seat  of  lcarning:  History  to  his  Mcmoiy,  I'Desy  to  liis  Imaj^inatiDn,  and 
Pailosophy  to  his  Rca^on.'  In  Ihc  correspoiiding  parl  of  the  Dc  Auymcutis  ^Ub. 
li.  cap   I  >.  ihe  word  '  Understaiiding '  is  replaced  by  •  Anima  Rationalis/ 

*  De  Augraentis,  hb.  v.  cap.  i. 

"  I  confess  that  I  cannot  understand  how  Kcmusat  cnn  havc  bcea  so  utterly 
mistaken  ^sce  p.  370.  n.  i),  as  lo  buppot^v  that  Bacua  U6ci>  ihcsc  lerni&  in  ibe  same 


Kusc  as  Keid  and  Stcwart. 
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union  of  two  bubbles,  &c.,  in  ihe  case  of  insensibk  bodies,  and,  in 
ihe  casc  of  sensible  bodies,  the  digestion  of  food,  the  beating  of  the 
heart  and  pulse,  &c. 

That  ihe  only  source  of  our  ordinary  knowledge  is  to  be  found  in 
esperience  Bacon  seems  to  assume  throughout  his  worlcs*',  ihough  he 
never,  so  far  as  I  recollect,  attempls  to  ascertain  the  conditions  of 
experience  or  to  analyse  it  into  the  elements  of  which  it  consisis. 
The  sourcc  of  some  portions  of  our  knowledge,  such  as  tbat  of  *  the 
Bubslance  of  the  ralional  soul^*'  and  of  moral  principles",  is  referred  to 
Divine  Inspiration,  but  lliis,  I  think,  is  usually  the  inspiration  of  the 
Bible,  given  once  for  all,  rather  than  any  constant  illumination 
specially  impaned  to  ihe  individual.  In  one  place,  however,  at  least, 
(De  Augm.  lib.  ix. ;  E.  and  S.  vol.  i.  p.  83 1 " ),  he  does  undoubtedly  refer 
our  moral  sentiments  lo  a  sort  of  divine  influence,  acting  immediately 
and  without  any  dependence  on  the  ordinary  avenues  of  knowledge. 
*  Notandum  tamen,  Lumen  Naturae  duplici  significatione  accipi ; 
primo,  quatenus  orilur  ex  sensu,  indnctione,  ratione,  argumentis, 
secundum  leges  coeli  ac  lerrae;  secundo,  quatenus  animae  humanae 
jnterno  affdget  inslinctu,  secundum  legem  conscientiae ;  quae  scintilla 
quaedam  est,  et  lanquam  reUquiae,  pristinae  et  primitivae  puritatis. 
In  quo  posteriore  sensu  praecipue  particeps  est  anima  lucis  nonnullae 
ad  perfectionem  iniuendam  et  discemendam  legis  moralis ;  quae 
tamen  lux  non  prorsus  clara  sit,  sed  ejusmodi  ut  potius  vitia  quadam- 
lenus  redargual,  quam  de  cfhciis  plene  informel.'  Here  we  secm  lo 
have  a  ihird  source  of  knowledge,  corresponding  almost  exactly  to 
•whatButler  calls  'conscience**/  in  additlon  to  the  'Sense'  and'Divine 
Inspiration'  (ihere  confined  10  Theology)  which  are  spoken  of  as  if 
ihe  sole  sources  at  the  bcginning  of  De  Augmentis,  bk.  iii. 

It  is  impossible  not  to  see  in  these  speculations,  crude  as  some  of 


*■  See.  fop  inslance,  Nov.  Org.  i.  1,  19-^2 ;  De  Augm.  iii.  i  ad  init. :  •  Omnis 
enim  scicntta  dupliccm  sortitur  informatioiiem.  Una  inspiratur  divinitus,  altera 
oritur  a  scnsu.  ,  ,  »  .  Parlicinur  igitur  scientiam  in  Thcologiam  ct  rhilosophiam;' 
Dtslribuiio  Operi?  (p.  170  of  ihis  cdition),  'Sensus,  a  quo  omiiia  iu  naiutalibus 
petenda  sunt.  nisi  forte  libeat  insanire' 

'■•  Ue  Augm.  iv.  3  ^E.  and  S  .  vol.  i  p-  606). 

*•  De  Augm.  vit.  3  (vol.  i.  p.  732) ;  ix.  (pp.  830,  831). 

■'  Cp.  Advancemcnt  of  I>caming,  blc.  ii.  (E.  and  S  ,  vol.  iii.  p.  479V 

^  This  faint  glimmcring.  ns  it  were.  of  a  prlmitive  light  may  be  one  of  the 
cxceUcncics  of  ihe  Rnlional  .Soul,  spoken  of  in  Dc  Augm,  iv.  3  ad  init. :  '  Plurimftc 
cnitn  ct  maximae  sunt  Animae  Humanae  prfleceltcnliac  supra  animos  briilorum, 
ctiam  philosophantibus  secundum  sensum  manifcstac' 
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ihem  arc,  Ac  hcginnings  of  much  of  ihe  laler  EngUsh  psychology 
which  bccame  so  famous  in  Ihe  hands  of  Locke,  Hume,  Rcid,  and 
othera.  Besides  thc  points  already  nouced  I  might  also  draw  attention 
to  ihe  conccption  ihat  Logic,  Ethics,  and  PoKiics  ought  to  be  treatcd 
inductivcly  ■*,  the  striking  coutribution  lowards  a  theory  of  Memory 
and  Assnciation  which  occurs  in  NosTim  Organum,  ii.  26,  and.  above 
nll,  the  invaluablc  Apliorisms  in  the  first  book  of  ihe  Novum  Organum 
ou  thc  Idola  Tribus  and  the  Idola  Specus  ". 

Bacon's  Moral  Philosophy  is  mainly  contained  in  the  seventh  book 
of  ihc  Dc  Augmontis,  and  has,  perhaps,  hardly  received  ^he  attention 
which  it  dcscrves.  As  Logic  treais  of  the  Intcllect,  Ethics  treats  of 
ihc  Will"".  *Voluntatem  gubernat  recta  ratio,  seducit  bonum  apparens. 
Voluntatis  stimuli  afrcctus ;  ministri^  organa  et  molus  voluntarii.' 
Kthic»  may  bc  divided  into  two  principal  doctrincs,  one  ireating  of 
-llie  cxemplar  or  image  cf  good,  thc  oiher  (u>  which  he  gives  the 
rincifuJ  titlc  of  'Gcorgica  Animi ')  of  the  regulation  and  culture  of 
ihc  mind.  Ile  finds  fault  with  previous  philosophers  for  not  having 
<arricd  thcir  cnquiries  tleepcr,  by  scarching  for  ihe  roots  of  good  and 
evil,  and  llic  very  fibres  of  those  rcots;  'Ante  omnia,  si  Naturam 
Rcnnti  non  minus  quam  Axiomata  Moralia  consuluissent,  doctrinas 
♦iua»  minna  prolixas,  magis  aulem  profuiidas  rcddit1issent*V  Good  is 
eithcr  public  or  private,  and  the  appctitc  to  thcse  two  kinds  of  good  is 
nativc  to  ihe  'human  mind,  and,  indeed,  to  everything  which  exists. 
*  InditUB  CBt  alquc  imprcssus  unicuique  rei  appetiitis  ad  duplicem 
NiUuram  Honi :  alieram,  qua  res  Totum  quiddam  est  in  seipsa; 
alteram, -qua  est  Pars  Totius  alicujus  Majoris.  Alque  posterior  haec 
illa  altera  dignior  est  ct  potentior ;  cum  tendat  ad  conservaiionem 
Formae  Amplioris.  Nominetur  prinia  Bonum  IndividuaU  sive  Suitaiis; 
poslcrior  Bonum  Communionis.'    Those  who  are  at  all  acquainled  wilh 


I 
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"  Scc  Noviim  Organum,  •!.  137, 

*'  On  Ihc  conncciion  bclwccn  the  mind  and  Ijody. and  thc  localisation  of  various 
muial  qiiatitics  aiid  inltrlleclual  facuUies,  scc  a  curious  pas&age  in  Dc  Augmentis, 
iv.  I.  cspccially  lowardsnhc  end. 

"  In  De  Augmcntis.  vi.  3  (E.  nnrl  S..  vol  i.  p  ^71),  there  is  a  good  statement 
of  Ihc  respective  ends  of  Lotjic  and  Ethics.  'Finis  enim  nialcclicae  cst  docere 
formam  argiimenlonim.  ad  pracsidia  intellectus,  non  ad  insidias.  Kinis  itidem 
EthJcac  nfftctus  ita  componcrc,  ut  rationi  niilitcnt,  non  autem  eam  invadant/ 

**  At  thc  samc  time,  hc  nowhere  expressly  discusscs  ihc  fundamental  qucstions 
of  Nforals,  such  as  the  grounds  of  Moral  Ohligation  or  ihc  nalurc  of  thc  Moral 
I''acuUy.  nnlcss,  Indccd.  wc  makc  an  cxceplion  in  favour  of  tbe  few  words  devoted 
to  thc  '  iiiternus  inslinctus/  rcfcrred  lo  just  above. 
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the  subseqUent  development  of  Moral  Philosophy  in  England  will 
not  fail  to  find  in  this  sentence  the  germ  of  one  of  the  leading  ideas 
in  the  systems  of  Shaftesbury,  Huicheson,  and  so  many  other  English 
writers. 

With  the  more  minute  divisions  of  Good,  and  wilh  the  details  of 
Bacon's  moral  system  generally,  I  need  not  tronUc  ihe  reader,  who 
can  easiiy  consult  thig  part  of  the  De  Augmentis  for  himsclf. 

There  are,  however,  one  or  two  points  which  deserve  special 
notice,  Thus,  Bacon,  like  all  other  English  writers,  down,  I  believe, 
to  the  time  of  Hobbes,  makes  morality  ultimately  dependent  on 
thcology.  Ethics  is  ihe  haml-maid  of  iheology,  and,  though  it  may 
contain  much  useful  instruclion  within  its  own  limits,  it  must  always 
be  subservient  to  tlje  niaster-science.  '  Quod  si  quis  objiciat  ani- 
morum  curationem  Thcologiae  Sacrae  munus  esse,  verissimum  est 
quod  asserit ;  attamen  Phtlosophiam  Moralem  in  famuliiium  Theolo- 
giae  recipi  instar  ancillae  prudenus  et  pedissequae  fidelis,  quae  ad 
omnes  ejus  nutus  praeslo  sit  ct  ministret,  quid  prohibeat?  Etenim 
quemadmodum  in  Psalmo  habeturj  quod  oculi  anciltae  perpttuo  ad 
manus  dominae  respiciunt^  cum  tamcn  niinime  dubium  sit,  quin  haud 
pauca  ancillae  judicio  el  curae  relinquantur;  eodem  modo  et  Eihica 
obscquium  Theologiae  omnino  praestare  debet,  ejusque  praecepiis 
morigera  esse  ;  ita  tamen  ut  et  ipsa,  intra  suos  limites,  haud  pauca 
sana  et  uiilia  documenta  continere  possit^V  Of  course,  this  point  of 
view  is  hardly  consistenl  with  the  comprehension  of  ethics  under  the 
Eciences  admitting  of  an  inducuve  treatment^^  but,  then,  at  ihis 
stage  in  the  hisiory  of  ethical  thought,  we  musi  not  cxpeci  con- 
sistency,  except  in  writers,  like  Hobbes,  who  had  dcvotcd  special 
attention  to  the  uliimate  grounds  of  moral  and  political  ideas.  An  in- 
consistency  of  another  kind  may  be  found  in  Bacon's  anxiety  to  liberate 
natural  philosopliy  from  the  control  of  theology,  noiwiihstanding 
his  readiness  to  subordinate  to  ihat  science  moral  philosophy  and,  as 
■we  have  seen,  even  a  portion  of  psychology. 

Ii  may  be  noticed  also  ihat  Bacon  finds  a  special  argument  for  thc 
divine  origin  of  the  Christian  religion  in  its  marked  preference  of  the 
common  to  ihe  individual  good.  '  NuUa  omnibus  saeculis  reperta 
esl  vel  philosophia  vel  secta  vel  religio  vel  lex  aut  disciplina,  quae  in 
tantum  Communionis  Bonum  exaltavit,  Bonum  vero  Individuale  de- 
pressit,  quanium  Sancta  Fidcs  Chrisiiana;  unde  liquido  pateat  unum 


"  De  Augroentis,  vii.  3. 


Sec  Nov.  Org.  i.  127. 
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cundcmque  Deum  fuisse,  qui  creaturis  leges  illas  Naturae,  hominibus 
vcro  legem  Christianam  dedisset  ".' 

It  is  a  rcmark  very  characteristic  of  Bacon's  point  of  view  that  the 
«luperiority  of  the  public  to  the  private  good  determines  the  contro- 
vcrsy  as  to  thc  relative  advantages  of  the  practical  and  contemplative 
life  in  favour  of  the  former.  For  the  reasons,  he  says,  adduced  by 
Aristotle  in  favour  of  the  latter  have  respect  only  to  private  good 
and  the  pleasure  or  dignity  of  the  individual.  Nor,  if  the  monastic 
life  had  becn  rcgarded  as  merely  and  strictly  contemplative,  could  any 
doubt  on  this  qucstion  have  ever  arisen  in  the  church :  *  Contempla- 
tivam  vcro  quod  attinet  meram,  et  in  seipsa  terminatam,  quaeque 
radios  nullos  sivc  caloris  sive  luminis  in  societatem  humanam  diffundat; 
ncflcit  cam  ccrlc  Theologia  **".* 

In  concluding  this  section,  I  must  again  remind  the  reader  that 
Bacon's  merit  docs  not  consist  in  his  philosophical  tcaching  in  the 
propcr  scnse  of  the  term,  but  in  his  assertion  of  the  necessity  of  a 
ncw  mcthod,  of  a  new  range  of  studies,  of  a  new  spirit  of  enquiry. 
Ile  was  a  logician,  in  the  widest  and  fullest  sense  of  the  word. 
A  philosophcr  he  did  not  claim  to  be ;  and  though  I  believe  that 
his  works  cxerted  a  very  powerful  influence  on  the  philosophical 
spcculations  of  the  two  succeeding  centuries,  a  philosopher,  in  the 
strict  scnse  of  thc  lerm,  he  was  not. 


J  6.     iiacon's   scientific   attainments  and  opinions, 

WITII    SPECIAL   REFERENCE   TO    TUE    STATE   OF   KNOW- 
LEDGE    IN    IIIS    TIME. 

Of  the  many  charges  brought  against  Bacon,  as  a  philosopher 
and  a  reformer  of  science,  there  are  three,  connected  wilh  the  present 
subjcct,  which  it  would  be  vain  to  deny,  though,  in  the  course  of 
this  enquiry,  we  may  find  something  to  plead  in  extenuation  of  them. 
The  first  is  that  he  was  a  Dilettante  in  science.  The  second,  that 
he  was  imperfectly  acquainted  with  the  existing  state  of  knowledge. 
Thc  third,  that  he  grossly  exaggerated  the  defects  of  his  own  time, 
which,  in  spite  of  all  that  he  says,  was  really  one  of  great  and 
fruitful  intellcctual  activity. 

■*  De  Augmentts,  vii.  i. 

*  De  Augm  vii.  i  (E,  and  S.,  rol.  i.  pp.  718,  719). 
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This  scction  (which  must  necessarily  be  far  briefer  ihan  its  im- 
portance  demands,  though  I  tnist  ihat  its  omissions  will,  to  a  great 
exlent,  be  yupplied  in  the  notes  on  the  Novum  Organum  itsclf)  cannot 
be  more  approprialely  commented  than  by  the  foliowinij  sketch  of 
Bacon's  errors  and  omissions,  traced,  it  musi  be  remembered,  by 
ihe  not  unfriendly  hand  of  Mr.  Speddinj;?  *' : 

*  It  is  impossible,  I  think,  to  rtad  Mr.  EIlls's  remarks  upon  those 
parts  of  his  works  in  which  he  comes  in  contact  with  what  we  call  the 
txaci  sciencts, — mathematics,  for  instance,  and  mechanics, — and  not 
to  feel  that  in  the  faculty  of  dtsfinguishing  differtnces^ — the  facuUy 
whose  office  is  (as  he  dcscribes  it  in  the  Novum  Organum,  i.  $^)  figfre 
conkmplQtimes,  et  morari  et  haerere  in  omni  suhtitilate  diffcraUiarum^ — 
be  was  (comparatively  at  Icasi)  deficient,  This  appears  both  from 
the  imperfect  account  of  the  existing  condiiion  of  ihose  scienccs 
which  he  gives  iu  the  De  Augmentis  Scientiarum  ;  no  notice  being 
ihere  laken  of  some  of  the  most  important  advances  which  had  been 
made  by  the  writers  immediately  preceding  him  ;  and  from  his  own 
experiments  and  speculaiians  upon  subjects  which  required  iheir  help. 
Though  he  paid  great  atteniion  to  Astronomy,  discussed  carefuUy 
the  methods  in  which  it  ought  to  be  studicd,  constructed  for  the 
salisfaciion  of  his  own  roind  an  elaborate  theory  of  ihe  heavens,  and 
lislened  eagerly  for  the  news  from  the  stars  brought  by  GaHleo'8 
telescope,  he  apf>ears  to  have  bcen  utterly  ignorant  of  Uie  discoveries 
which  had  just  been  made  by  Kepler's  calculaEions*^  Though  he 
complained  in  1623  of  the  want  of  compendious  methoda  for  facili- 
lating  arithmeiical  computalions,  especially  with  regard  to  the  doctrine 
of  Serics,  and  fully  rccognised  the  importance  of  them  as  an  aid 
to  physicai  enquiries;  he  does  not  say  a  word  about  Napier's 
Logarithms,  which  had  been  published  only  nine  years  before  and 


"  Prcfacc  to  ihc  Dc  Intcrpretalione  Naturae  Prooemium,  vol.  iii.  pp.  510-512. 
The  wholc  of  this  Prcfacc  is  very  intcresting.  Mr.  Spcdding  ascnbcs  Bacons 
mcitlal  dcfecls  and  his  ignorance  of  so  many  scienttfic  dctails  mninly  lo  thc  grcat 
prvdominance.  in  his  mind,  of  ihe  discursive  over  thc  crilical  faculty,  ihc  faculty 
which  detccts  ihe  hroadcr  rcscmblances  and  more  strikixig  analogies  of  things  ove 
that  which  notes  difTcrcnccs  and  paticnlly  stndifs  particular  facts. 

•■  See  Mr.  EUiss  Preface  to  the  Descriplio  Globi  InlcIIcctualis.  [Vol.  iii.  pp.  733f 
724.  'The  trcatisc  De  Stella  Martis  was  puhlished  in  1609,  and  became  known  in 
England  at  least  as  early  as  i6ro.  irarriot,  it  appcars  from  Proftfssor  Kigaud*s 
Bccount  of  his  papcrs,  wos  theti  in  corre&pondencc  vrith  Kepler,  and  rcpcatcd  hts 
calculations  Thnl  Bacon  was  acquainlcd  wilh  his  writings  we  can  hardly  Ijcliev-c ; 
tbey  bear  so  directly  on  the  qucsttons  which  hc  has  discusscd  that  he  could  scarcely 
Siare  neglected  to  ootice  them,  had  he  koown  them  evcn  by  rcport.'] 
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reprinted  more  ihan  once  in  the  interval ".  He  complained  that  no 
considerable  advance  had  been  made  in  Georaelry  beyond  Euclid, 
wihout  taking  any  notice  of  what  had  been  done  by  Archimedes  and 
Apollonius  **.  He  saw  the  importance  of  determining  accurately  the 
specific  graviiies  of  different  substances,  and  himself  attempted  lo 
form  a  table  of  them  by  a  rude  process  of  his  own,  without  knowing 
of  the  more  scientific  ihough  still  imperfect  methods  previously 
employed  by  Archimedes,  Ghetaldus,  and  Porta*^  He  speaks  of 
the  tvfxr\tta  of  Archimcdes  in  a  manner  which  implies  that  he  did  noi 
clearly  apprehend  either  the  nature  of  the  problem  to  be  solved  or 
the  principles  upon  which  ihe  soluiion  depended ".     In  reviewing- 


"  Sce  voL  i.  p.  577,  notc  3.  [De  Augm.  iti.  6,  '  In  Arithmeticia  autcm,  ncc 
satis  varia  et  comniwla  inventa  sunt  Suppuutionum  compendia.  pracsertim  circa 
Progressiones,  quanim  in  Phystcis  usiis  est  non  mediocris.'  On  ihls  Mr.  Ellls 
obser\'es  in  his  note :  '  One  wouLd  ccrtainly  not  infer  from  ihis  rcmark,  to  which 
there  is  nothing  coirespondiDg  in  the  Advancement  of  Leaming,  that  Bacon  was 
aware  thal  in  the  intenal  which  had  elapsed  sincc  ils  publicaticn,  the  greatest  of 
all  inventions  for  facilitating  anthmetical  computations  harl  been  madc  known. 
Kapier*s  Logarittims  were  pubtishcd  in  il5i.f,aTid  reprintcd  on  the  conLinent  in 
1630;  in  which  ye&r  Guntt:r's  Canon  ot  Triongleswas  also  published.  In  1618 
RolxTt  Napiers  account  of  hiE  father's  metliod  and  Briggss  firal  table  of  Logarithms 
wcre  both  published.  In  the  year  succeeding  that  of  the  publication  of  thc  De 
Augmentib  his  larger  lables,  and  probably  thoseof  Wingate,  made  theirappearanoe.' 

•  These  dates  are  suiflcicnt  to  show  how  much  the  attention  of  mathemalicians  was 
givcn  to  thc  subjcc^.  It  would  almost  secni  as  if  somc  onc.  possibly  Savile,  had 
told  Bacou — what  was  no  doubt  Irue — ihaC  the  application  ofthe  doctrinc  of  series 
10  arilhmetical  compulation  was  nol  as  yet  brought  to  pcrfcction,  and  that  he  had 
adoptcd  the  rcmark  without  undcrstanding  the  importance  of  Ihe  discovery  to 
which  it  referred,  and  perhaps  without  being  awarc  that  ony  such  discovery  had 
been  made.* 

I  moy  add  that  an  EngUsh  translation  of  Napiers  Logaritbms  by  Edwatd  Wright 
was  ptihlifihcd  at  London  in  1616,  and  republisbed  in  1618.] 

**  Id.  ibid.,  nolc  i.  [Dc  Augm.  iii.  6.  *  Quae  duae  artes,*  sc.  Gcoractria  ct 
Arilhmelica,  *magno  certe  cum  acumine  et  industria  inquisitae  et  tractatae  sunt; 
verunlamcn  ct  Euclidis  laboribus  m  Ccometricis  nihil  additum  csl  a  sequentibus, 
quod  intervallo  tot  saeculorum  dignum  sit ;  et  doctrina  de  Solidis  nec  a  TCteribus 
nec  a  modeniis  pro  rei  usu  et  excellentta  lustructa  et  aucta  est*] 

"  Sce  Preface  to  the  Historia  Dcnsi  ct  Rari,  vol.  ii.  p.  333.  [The  Archi- 
mcdcs  Promotus  of  Mariniis  Ghctaldus  was  published  at  Rome  in  1603.  His 
raelhod  of  fmding  spccific  gravitics  has,  as  Mr.  ElHs  remarks  (vol.  ii.  p.  J30), 
remained  in  use,  wilh  certain  modi5calions  and  corrections,  to  the  prcseni  day. 
The  first  complete cdilion  of  ]3apti^ta Poetas Natural  Magic was  puhlished  at  Naples 
in  ififig.  M.iny  of  the  *  cxpcriments  *  in  Bacon*5  Sylva  Sylvarum  are  said  by  Mr.EIIis 
to  be  taken  from  this  work.  Bacon,  therefore»  probably  bccamc  acquaintcd  with 
it  bctwcen  writing  the  Historia  Dcnsl  ct  Rari  and  the  Sylva  Sylvarum.] 

"  Id.  ibid.  [The  wholc  of  Mr,  EIIis's  Prclace  to  the  Historia  Dcnsi  et  Rari 
is  so  interesting  with  refcrcnce  to  this  branch  of  sciencc,  that  ihe  studcDt»  who  hos 
sufiicienl  lcisurc,  should,  by  all  mcans^  rcad  it.] 
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the  progress  of  Mechanics,  he  makes  no  mention  eiLher  of  Archimedes 
himself,  or  of  Stevinus,  Galileo,  Gukiinus,  or  Ghetaldus*\  He  makes 
no  allusion  to  the  theory  of  Equilibrium  '^  He  observes  thal  a  ball 
of  one  pound  weight  will  fall  nearly  as  fast  through  the  air  as  a  ball 
of  two,  without  alluding  to  the  Iheory  of  the  acceleration  of  falling 
bodies,  which  had  been  made  known  by  Gfllileo  more  than  thirty 
years  before  **.  He  proposes  an  enquiry  with  regard  to  the  lever, — - 
namely,  whether  in  a  balance  with  arms  of  different  length  but  equal 
weight  the  distance  from  the  fulcrum  has  any  effect  upon  the  in- 
clination — ihough  the  iheory  of  the  lever  was  as  well  understood  in 
his  own  time  as  it  is  now  ".  In  making  an  experiment  of  his  own 
to  ascertain  the  cause  of  the  motion  of  a  windmiil,  hc  ovcrlooks  an 
obvious  circumstance  Mhich  makes  ihe  experiment  inconclusive,  and 
an  equally  obvious  variation  of  the  same  experiment  which  would 
have  shown  him  that  his  theory  was  false  "\  He  speaks  of  the  poles 
of  ihe  earth  as  fixed,  in  a  manner  which  seems  to  imply  that  he  was 
not  acquainted  wiih  ihe  precession  of  the  equinoxcs";  and  in  another 
place  of  the  north  pole  being  above,  and  ihe  south  pole  bclow,  as  a 
reason  vvhy  in  our  hemispherc  the  north  winds  predorainate  over  the 
south"; 


"  Sce  vol.  i.  i>.  57i,  tiote  1.  \pt  Aagm.  UL  5,  For  the  conlributions  of  Archi- 
medes  to  mecbanical  and  hydrostaUcal  science,  see  Wheweirs  Kistoryof  ihe  Induc- 
ttvc  Scicnccs,  hk.  ii.  ch.  i,  and  for  those  of  Galilco  and  Stevinus,  bk.  vi.  chs.  i,  3.  I 
refcrto  the  thirdcdition.  Kor  Ghctaldus,  wbo  is  not  mcntionccl  hy  Whcwcllorl.tbri. 
oreven  in  the  iJiographie  Universellc,  see  Mr.  KlUs's  Preface  lo  the  Hlstoria  Dcnsiet 
Rari,  pp.  339-133,  and  Montucta.  ed.  of  1799»  ^^*  ii*  5-  ^he  work  of  Guldinus, 
De  MoluTerrac,  &c,  was  not  publishcd  till  1623,  and  his  more  celcbrated  work, 
Centrobarytica,  &c ,  nol  till  1635.  Hence,  Itacon  inay  surely,  in  this  case,  be  ex- 
cused  for  htb  ignorance.  For  aii  account  of  Guldinus  and  bis  (liscoverlcsj  see  Mon- 
tucla,  ii.  31-36.] 

••  Id.  p.  578,  note  I.  [A»  Mt.  KlUs  says,  this  ihcory  is  as  old  as  the  tinoe  of 
Archimcdei,  and,  thereforc,  Bacon's  &ilcnce  is  thc  more  rcmarkable.] 

••  Id.  p.  635,  note  3.  [CaRIco's  experiments  on  FaUing  Bodiea  were  made  at 
Pisa  Ixrtwecn  1589-1593.  It  is  only  fair,  howcver,  to  iJacon  to  add  ihat,  though 
thesc  exp-nmcnts  wcre  known  to  many  scientihc  mcn,  Galileo  did  not  publish  ony 
account  of  them  tiU  thc  appearance  of  his  Dialogues  in  1633.] 

"  Vol.  i.  p.  638,  notc  i.  [Dc  Augm.  v.  3.  Topic  (10).  The  principle  of  the 
lever,  in  fact,  had  bccn  known  from  the  days  of  Archimcdes  (who  lived  b.c.  3S7- 
iia)  downwardi.] 

**  See  Preface  to  Historia  Ventonim,  vol.  ii.  p.  6.  [The  expcriments  ore  described 
by  Bacon  in  thc  Hi.-itoria  Venlorum,  E.  and  S.,  vol.  ii.  pp.  64,  65.] 

"  VoL  i.  p.  34,^,  note  3.     [Nov.  Otg.  ii.  48  (14).] 

■•  Vol.  ii.  p,  38,  note  i.  [Kistoria  Ventorum.]  I  may  notice  that,  in  annotating 
ihe  above  quotaCion,  I  havc  invari&bly  preserved  Mr.  Spcdding'&  foot-notes,  or 
rather  references,  giving  my  own  additioas  within  brackcts. 
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*  This  list,  for  which  I  am  entirely  indebled  to  Mr.  Ellis's  prefaces 
and  notes,  might  probably  be  increased;  but  ihe  instances  enumeraled 
are  sufficient  to  shew  noi  only  thnl  Hacon  was  ill  read  in  the  history 
of  these  branches  of  learning,  (and  yet  it  was  in  this  direction 
that  science  was  raaking  the  raost  real  and  rapid  advances,)  but 
also  that  iipon  such  subjccts  his  ideas  were  not  clear ;  this  latter 
defeci  being  no  doubt  the  cause  of  the  other ;  for  w^here  he  could  not 
readily  follnw  ihe  steps  of  the  investigation,  he  couM  hardly  appreciate 
ihe  value  of  the  result.' 


To  this  list,  formidable  as  it  is,  might  be  added  a  nuinber  of 
beliefs  in  which  Bacon  was  certainly  not  superior  to  the  current 
opinions  of  his  time.  Thus,  he  is  evidently  a  believer,  not  only  in 
Natural  bul  Judicial  Astrology,  though,  it  must  be  owned,  with  a 
certain  amount  of  hesitation  and  discrimination.  See  the  long 
and  remarkable  passage  in  De  Augmentis,  lib.  iii.  cap.  4  (E.  and  S., 
vol,  i.  pp.  554-560).  Afier  beginning  wiih  the  very  tnie  remark,  *  At 
Astrologia  raulta  superstitione  referta  esc,  ut  vix  aliquid  sanum  in  ea 
reperiatur/  and  rejecting  various  branches  of  the  pretended  science, 
hc,  nevenheless,  allows  that  the  study  of  thc  stars  may  enable  us  to 
predict  not  only  natural  events,  iike  floods,  frosts,  droughts,  earth- 
quakes,  &c.,  bul  *  wars,  seditions,  schisms,  transmigraiions  of  peoples, 
and,  in  short,  all  commolions  or  great  revolutions  of  things,  natural 
as  well  as  civU.'  'Neque  Eiectiones  prorsus  rejiciendae  sunt ;  sed 
parcius  illis  quam  Praedictionibus  fidcndum.  Videmus  enim  in  planta- 
tionibus  et  seminationibus  et  insitionibuSj  aetatum  lunac  observationes 
non  esse  res  omnino  frivolas  '^.' 

To  ihe  curious  and  absurd  speculations  on  'spiTit,' which  abound 
in  the  Novum  Organum  and  elsewhere,  and  many  of  which  sccm  to 
have  been  derived  from  Paracelsus,  I  shall  frequenlly  have  occasion 
lo  call  attcntion  in  the  notes.  A  typical  passage  may  be  found  in 
Noxiim  Organum,  ii.  40. 

Though  Patricius  had  already,  in  the  niost  scomful  language, 
atlacked  the  Peripatetic  doctrine  of  ihe  transmutability  of  ihe  elements, 
Bacon  evidently  believed  that  air  and  waier,  under  ceriain  conditions, 
were  mutually  convertible.    Thus  in  the  Novum  Organum,  ii.  48  (11), 


•*  Cp.  Nov.  Org.  ii.  50  (6)  (8),  '  Neque  omittendi  sont  consensus  inter  motus  et 
afiectus  lunae,  et  pttssiones  coq>onim  inTcrionira,  prout  cx  cxpehmentis  agriculturac, 
tiauticae,  ct  mc<ticinae,  aut  alias,  cum  delcctu  severo  et  Bincero  colUgi  et  recipi 
po&»iat.* 
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on  which  see  my  note,  he  absurdly  speaks  of  air,  '  qui  super  aquam 
et  aquea  multiplicat  se,  et  gencrat  novum  aerem/  wliile  air,  though 
a  fixcd  body  in  the  parts  immediately  above  ihe  earth,  is  resolved 
again  into  water  in  the  upp)er  rej^ions  of  Ihe  atmosphere  "^, 

Connecled  with  ihis  idea  of  the  transmutabiUty  of  air  and  water 
is  the  strange  theory,  whicii  he  appears  to  have  received  without 
question,  that  fountains  originate  in  thc  condensation  of  air  within 
the  hollow  parts  of  the  earth.  See  Historia  Densi  et  Rari  (E.  and  S., 
vol.  ii.  p.  293),  and  Novum  Organum,  ii.  50  (3),  wilh  my  note  on 
ihe  latter  passage. 

The  transmutability  of  metals  was  another  fancy  which  Bacon,  in 
part  at  least,  accepted.  Thus,  in  thc  Hisioria  Dcnsi  el  Rari  (E.  and 
S.,  vol.  ii.  pp.  250,  251),  ihough  he  dowbts  the  possibility  of  manu- 
facturing  gold,  od  account  of  its  great  weight  and  density,  he  has 
great  hopes  of  producing  silver  by  the  conversion  of  lead  or  qiiick- 
silver:  '  Vcrum  versio  argenti  vivi  aut  plumbi  in  argentum  (cum 
argentum  sit  ilHs  rarius)  hab:?nda  est  pro  sperabili ;  cum  tantura 
fiKaiionem  et  alia  qnaedam  innuat,  non  densationem.*  In  the  Sylva 
Sylvarum  (Exps.  326  —  328),  however,  though  hc  fmds  much  fauU 
with  many  of  thc  fanciful  conceits  of  the  Alchemists,  his  hopcs  seem 
to  have  risen,  and  he  actually  proposes  a  recipe  for  the  purpose. 
The  general  question  of  ihe  transformaiion  of  bodies  is  discussed  in 
Nov.  Org.  ii.  5.  This  fancy,  or,  as,  perhaps,  we  might  rather  call  it, 
sanguine  expectation,  I  am  nol  inclined  to  visit  very  severely  on 
Racon.  Though  we  may  not  be  able  lo  supcrinduce  the  '  forms '  of 
the  various  '  simple  natures '  which  consiitute  gold,  yet,  if  we  could 
discover  ihat  it  was  a  compound,  we  might  be  able  to  put  together 
the  elcments  of  which  it  consists,  and  ihus  produce  it  artificially. 
Moreover,  an  error  which  was  shared  with  Boyle,  whose  special 
busincss  was  wilh  this  class  of  questions,  and  ircated  without  dis- 
respect  by  Newton",  may  wcll  be  pardoned  to  Bacon,  who  did  not 


*  Cp  Historift  Densi  ct  Rari  ^E.  and  S.,  vot.  ii.  p.  393)  with  Hisloria  Vitae  el 
Mortis  \JL.  ancl  S..  vol.  ti.  p.  235). 

*•  Mr.  Macvcy  Napier  (Essay  on  Uacon,  p.  1')  calls  attenlion  to  a  letter  from 
Newton  lo  OUienburg,  then  .Secretary  of  ihe  Royal  Socicty,  on  ccrtain  cxperiments 
reccnlly  made  by  Koylc  with  reference  to  Ihis  subjcct.  This  letter,  which  contains 
a  gcntle  criticism  of  Uoyle's  investigations,  not  unmixed  with  irony,  but  by  uo 
means  ireating  the  problem  as  an  absurd  or  insoluble  one,  is  printed  in  thc  Gcneral 
Diction&r)',  Historical  and  Critical,  bascd  dxx  Raylc,  by  Bcmard,  Birch,  &c.,  lx)ndon, 
1755,  vol.  iii-  p.  55S.  In  the  notc  on  this  and  the  prcccding  pagc  are  scvcral 
cxtracu  from  BoyWs  papers,  letters,  &c.  Boylc  was  certainly  quite  as  mudi  a 
bdicver  in  the  Ironsmuiation  of  the  metals,  and  on  much  tbc  samc  grounds,  as 
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claim  more  than  a  general  acquaintance  with  the  special  branches 
of  science. 

It  is  less  excusable,  whelher  we  put  it  down  to  lack  of  curiosity,  to 
personal  jealousy,  or  to  want  of  sufficient  appreciauon  of  iis  import- 
ance,  that  Bacon  makes  no  meniion  of  Harv'ey's  great  discovery  of 
the  Circulation  of  the  Blood.  As  Harvey  began  to  teach  this  doctrine 
in  1619,  and  as  he  was  court-physician  to  Jamcs  I,  it  is  difficult  lo 
suppose  that  Bacon  had  heard  nothing  of  it ". 

Though  ttie  true  iheory  of  the  Motion  of  Projectiles  had  not  been 
distinctly  stalcd  till  the  publication  of  GaUleo's  Dialogues  on  Motion 
in  1638,  Btill  the  speculaiions  of  Tartalea,  Digges,  &c.,  ought,  if  they 
had  been  known  to  Bacon,  to  have  savcd  him  from  shewing  such 
complete  ignorance,  when  treating  of  the  subject,  as.he  exhibits  in 
Nov.  Org.  ii.  36  (6),  ii.  48  ad  fin.,  and  other  places".  It  is  curious 
that  one  of  thc  books  (the  Panlomctria,  pubiished  in  1591).  in  which 
Digges  speaks  of  ihe  compound  motion  of  a  projectile,  was  dedicated 
to  Bacon's  father. 

Notwithstanding  his  frequent  criticisms  of  ihe  Peripatetic  doctrinc 
ofJIolion,  h  is  plain  that  Bacnn  entcrtained  no  doubt  of  the  *  latio 
gravium  versus  terram,  et  leviura  versus  ambitum  coeli  "^^'  or  of  ihe 
existence  of  bodies  having  positive  levily.  In  fact,  in  Nov.  Org.  ii.  35, 
he  repeats,  in  almost  ihe  precise  words  oF  Aristotle  himself,  ihe  Aristo- 
lelian  di^ision  of  what  is  called  *  motion  of  translation '  (^fl/xi),  and 
sums  up  his  account  with  the  words  'Atque  ista  pulchra  diau  sunt.' 
And  though,  with  respect  to  the  circuhr  and  eternal  motion  of  the 
heavenly  bodies,  he  impugns  AristotIe's  theory  in  Ihe  Descriptio 
Globi  Intellectualis  **,  I  am  not  aware  of  any  passage  in  which  it 
appears  to  occur  to  him  ihat  the  received  division  of  light  and  heaxy, 
and   the   two   kinds   of  motion   founded  thereon,  may  bc  without 


Bacon.  See  some  curiouspassagcsinhis  Works,  vol.  ii-pp.  5i.=ii  516;  vol.iii.  p,  611 
(cd.  of  1744).  In  ihe  former  passage,  he  scems  lo  entertain  no  kind  of  doubt  that 
he  has  produced  silvcr  out  of  gold,  *ur  at  leasl  3  new  kind  of  mctal  very  difTerejit 
from  gold-*  Then,  he  concludes  generally  '  thal  ihere  may  be  a  real  transmutation 
of  one  mctal  inlo  anolhcr,  cvcn  among  thc  pcrfcctcst  and  noblcst  mctnls,  and  that 
«ffectcd  by  factillous  agents  iu  a  hhort  time,  and,  if  1  may  so  siwak,  after  a  mecha- 
nicnl  manncr.' 

*^  In  the  Mistona  Densi  et  Kflri,  and  in  the  very  part  which  was  probably  writtcn 
during  Hacons  last  '  qutnquennium,'  he  thinks  it  a  sufficienl  account  of  pul&ation  in 
the  heart  and  nneries  of  animals,  to  say  ihal  it  is  due  to  the  endless  and  &lteniate 
dilatation  and  conlraction  of  the  spirits.     Sce  £.  and  S.,  \*ol.  ii.  p.  263. 

*  See  my  notes  ari  thcsc  two  passagcs,  cspccially  thc  latter. 

*  Nov.  Org.  ii.  46. 
*"  Sce  my  note  on  thc  pftss&ge  od  motioo  in  Nov.  Org.  ii.  35* 
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foundation ".  At  the  same  time,  considering  the  obscurity  of  thc 
views  of  motion  which  then  prevailed,  and  the  fact  that  the  weight  of 
ihe  atmosphcre  had  nol  yet  been  discovered,  we  are  not  here  so  much 
justiiied  in  complaining  of  ignorance,  as  of  a  want  of  that  insight 
which  in  a  man  of  Bacon's  genius  might  possibly  have  been  expected. 
Connected  with  these  opinions,  are  the  theory  that  air  has  no  weight, 
being  indifferent  as  rcgards  gravily  and  levily,  and  that  flame  and 
'  living  spirits '  are  positively  light ". 

Passing  to  a  very  differcnt  subject,  we  find  that,  of  the  triad  of 
Paracelsus,  sulphur,  mercury,  and  salt,  Bacon  adopts  two  principles, 
namely  sulphur  and  mercury,  as  pervading  the  universe  (quasi  per 
universiiatem  rerum  permcare),  and  bcing  the  vcry  foundation  of 
inatter  (naturas  admodum  primordiales,  et  penitissimos  materiae 
schematismos ;  et  inler  Fornias  Primae  Classis  fere  praecipuas)". 
The  mode  in  which  he  traces  these  principles  through  all  things  in 
heaven  and  earlh  and  under  ihe  earth  appears  to  us  peculiarly  absurd. 
He  omils  Salt,  as  compounded  of  the  two  othcrs,  but,  in  doing  so,  can 
liardly  be  said  lo  have  improved  on  the  theory  of  Valentinus  and 
Paracelsus.  In  iwo  notes  on  Nov.  Org.  ii.  50  (6)  ad  init.,  I  have 
spokcn  at  such  length  on  the  history  of  this  dogma,  and  the  manner 
in  which  Bacon  presents  it  in  various  parls  of  his  works,  that  it 
would  be  supeTfluous  to  say  anything  furlher  on  ihe  subject  in  this 
place. 

That  in  the  Sylva  Sylvarum  (on  which,  however,  see  the  apologetic 
remarks  of  Rawley  in  his  preface  to  ihe  work")  Bacon  aifords  his  coun- 
tenance  to  many  of  the  most  absurd  fancies  of  hts  time,  is  a  fact  so  well 
known  and  so  universally  confesscd,  that  it  hardly  requires  illuslration. 


•'  He  certainly  criticises  ihe  cxplanations  given  (Nov.  Org.  ii.  35),  but  he  docs  not 
call  in  question  the  suppo5e<l  facts  themselves.  It  should,  pcrhaps,  also  be  mcn- 
tioncd  that  he  does  not  recognise  in  air  and  similar  bodies  '  tam  fortis  appelitus 
petendi  liujjeriura,  quam   putatur.*     Historia   Dcusi  et  Kari  (E.  and  S.,  vol.  ii. 

P-  3.-5^- 

"  Animal  spirits,  as  lieing  compounded  of  air  and  flame,  are  intermediate,  in 
point  of  levity,  bctween  thc  two.  See  Hi&loria  Uensi  ct  Rari  (E.  and  S.,  vol.  li. 
pp.  "Xi^^y  3.*i6).  *At  spirilus  vivos  acre  ijjso  aliquaiito  rariores  existimamus:  tum 
quia  inflammantur  nonnihil ;  tum  quia  diligcnter  cxperli  sumus,  aercm  ad  minu- 

cndum  aul  sublcvandum  pondiis  nihil  confcrre At  corpus  oniniate  vivum 

el  roortuum  gravitate  manifehto  difTcrnnt ;  llcet  haod  tnntum  quautum  putontDr, 
Quarc  videtur  acr  [wndus  non  minuere ;  spiritus  autem  vivus  hoc  facere.'  ^ 

•  Cp.  Nov.  Org.  ii.  50  (6)  with  Aditus  ad  Historiam  Sulj)huris,  Mercurii,  et 
Solis  (E  and  S.,  vol.  ii.  p.  8j). 

•*  In  the  section  on  ihe  Opponents  of  Bacon,  I  have  transcribed  thc  morc  iropor- 
tint  part  of  Rawlc>*s  Ajwlogy, 
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I  may  give  as  instances,  the  conceit  that  ihe  blood-stone  is  good  for 
ihem  ihat  bleed  at  the  nose,  with  the  quaere,  whether  'the  slone 
laken  out  of  the  loatVs  head  be  not  of  the  Hke  virtue,  for  the  toad 
lovelh  shade  and  coolness";'  the  'report'  of' the  writers  of  naturul 
magic,'  quoted  apparently  with  approval,  ihat  '  the  heart  of  an  ape, 
worn  near  the  heart,  comforteth  the  heart,  and  increaseth  audacity/ 
•  and  that  the  same  hcart  Ukewise  of  an  ape,  applied  to  the  neck  or 
head,  helpeth  thc  wit,  and  is  good  for  the  falling  sickncss*";'  ihe 
statement  that  '  ihere  be  divers  sorts  of  braceleta  fit  to  comforl  ihe 
spirits,  and  they  be  of  three  intentions,  refrigcrant,  corroborant,  and 
aperient";'  the  suggestion  to  •  try  the  force  of  imagination  upon 
staying  the  working  of  beer  when  the  barm  is  put  in,  or  upon  the 
coming  of  butter  or  cheese,  after  ihe  churning,  or  the  rennet  be  put 
in*^";'  liie  sections  on  the  influences  of  the  moon*^;  the  notion  that 
waler  is  congealed  into  crystals  ".  I  might,  of  course,  greatly  extend 
this  list,  but  there  is  no  object  in  doing  so.  The  reader,  who  is  curious 
in  such  matters,  may  refer  to  the  tenih  ccntury,  which  is  full  of 
absurdities  of  this  kind.  On  Bacon*s  behalf,  it  raay  be  pleaded  that 
ihese  wcre  the  fancies  of  his  age,  from  which  probably  no  man  of  that 
time  was  altogether  Uec.  We  have  only  to  look  into  books  likc 
Sir  Thomas  Browne's  '  Vulgar  and  Common  Errors'  or  the  various 
works  of  Joseph  Glanvillc,  to  see  how  persistent  such  noiions  were 
even  in  the  generalion  after  Bacon's  deaih.  Moreover,  a  large 
number  of  them  may  be  grouped  unJcr  thc  hcads  of  '  sympathy  and 
anlipathy,'  '  force  of  imagjnation/  &c.,  subjects  on  which  peculiarly 
obscure  ideas  prevailed  at  ihis  lime,  Lastly,  Bacon's  very  hopeful- 
ness,  and  his  sanguine  expectations  of  what  nature  had  in  store  for 
those  who  dihgently  studied  her,  may  have  rendered  hira  peculiarly 
liable  to  be  imposed  on  by  thcse  *  old  wivcs'  fables.' 

But  far  the  most  imporlant  and,  perhaps  at  first  sight,  the  least 
excusable  of  Bacon's  scientific  errors  was  liis  persistcnt  rejection  of 
the  Copernican  theor)''*.  It  seems  strange  that  one  who  laid  claim 
to  be  ihe  great  reformer  of  science  should  have  steadily  refused  to 


"  Exp.  967,  ••  Exp.  978.  ■*  Exp.  961.  "  Exp  991. 

••  Kxps.  890-897.  '"'  Exp.  364.     Cp.  Nov.  Org.  ii.  48  (4). 

"  M.  Bouillcl,  in  a  not«  on  Nov.  Ot^,  n.  36,  ts  50  much  stortted  with  thi»  fact 
that  hc  is  (Irivcn  to  tlie  5upposilion  that  Bacon  was  deterrc^J  from  embractng  ihc 
Copcmicaii  ihcory  by  fcar  of  ihe  Inconvcnient  conscqucnccs  which  might  thcrcby 
bc  enlaii»  d  on  him,  '  surtout  sous  un  xoi  aus^i  dcvct  quc  Jacquc:)  l"'".*  Bul  this 
thcory  appears  to  inc  haidly  worth  di&cussion. 
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admit  thc  grcatest  reform  in  scicntific  conceptions  which  had  been 
proposed  for  many  generations,  and  which  had  already  heen  before 
the  world  for  eighty  years.  To  say  nothing  of  Copernicars  bcfore 
CopemicQS^',  die  vicws  of  Kopernik  himsclf  were  first  published  in  a 
leiter  by  Rheiicus  in  1540,  though  his  grcat  work  ^  De  Revolutionibus 
orbium  coelcstiura  '  did  not  see  ihe  light  till  the  very  day  of  his  dcalh, 
May  24,  1543^*.  The  precise  thesis  mainlained,  it  must  be  re- 
collccted,  was  that  j/ihe  sun  be  regarded  as  the  immovable  centre  of 
the  universe  (we  now,  of  course,  know  that  it  is  not),  and  thc  earth 
be  supposed  to  have  both  a  diurnal  and  an  orbilal  motion,  the 
apparail  phenomena  of  the  heavena  admil  of  a  far  more  simple 
maUiemaiual  ejcpianation  than  on  the  received  or  Piolemaic  syslem"'*. 
Whether  this  hypothcsis  represents  what  really  does  take  place,  ihat 
is,  whether  ihe  niaihemutkal  theory  is  also  thc  true  phvsual  iheory, 
was  another  queslion,  wliich  might  be  resolved  differcnLly,  or  left 
unresolved,  by  thosc  who  mainlained  the  former.  As  Professor  De 
Morgan  says  **,  *  ihe  question  whether  Copemicus  himself  was  a 
Copernican  in  the  modem  sense  of  ihe  word  is  not  easily  setlled. 
His  phraseology  is  almost  always  that  of  a  maLhemaiical  Copernican. 
In  a  very  few  places,  and  cautiously,  he  leans  to  the  pliysical  tru'.h 
as  probable,  and  to  the  diurnal  molion  as  more  probable  ihan  ihe 
orbitaJ.'  It  was  not  till  ihe  discovery  of  the  satcUites  of  Jupiter  by 
Galileo  in   1609,  that  the  Copernican  system  could  be  said  to  be 


"  On  which  subject,  sce  an  excellent  articlc,  entitlcd  *  Copcmicus  in  Italy.'  in 
No  J99  (July,  iS/?)  of  the  Edinburgh  Revievv.  Oxic  of  thc  works  revicwcd  is 
I  precureori  del  Copernico  neU*  AuLichilu.  Ricerche  Storicbe,  Ui  U.  V.  Schia- 
pa.rclU.     Milano,  1873. 

^  Thc  idca  of  his  systcm,  hcwever,  miist  have  occurrcd  to  him  before  1507.  He 
infoims  Paul  the  Third  iii  \\\s  Uctlicatiori  that  he  had  kept  the  book  by  him  for 
four  times  the  nlne  years  recommended  by  Horace. 

"  Wilh  rcfcrcncc  to  thc  mcrcly  hypoihetical  character  ascribcd  to  his  reasoning, 
ihe  reader  will  do  wcll  to  consult  the  curious  aiid  inlcrtstiny  admonition  *  Ad  Lcc- 
torcmde  Hypothebibus  hujus  opens'  prcfixcd  to  the  work.  This  occurii  in  the  first, 
as  wcll  as  ihc  subseqaent  editions,  but  it  seems  not  to  have  bcen  wriltcn  by  Copcr- 
oicus  himsctf.  It  is  not  neccs&ary  for  the  hypotheacs  lo  bc  Iruc,  or  evcn  probable, 
'  scd  sufficit  boc  imum,  si  calculum  observationibus  congruenlcm  cxhibcaEit/  The 
oSicc  of  the  astronomcr  is  conlined  to  obsen'&tion  and  calculation,  'cum  veras 
causas  assequi  nulla  ratione  pos^it.* 

"  \i\  addition  to  thc  onlinary  books,  Delambre,  \MicwcIl,  &c,  the  student,  who 
has  ttme  and  ioclination  to  pursue  this  tfubject,  i&  recommended  lo  consult  two  very 
intcrtsling  papers  hy  the  lale  I'rofessor  De  Morgan,  one  entitled,  *  Old  Arguments 
agatnst  thc  Mution  of  ihe  Larth/  which  appcarLd  in  thc  Companion  to  the  British 
Almanac  for  1836,  ihe  other,  which  apiK.arcd  in  the  sanie  lublicalion  for  1855, 
tulitled  '  Kotcft  on  the  AntegaUleaa  Copcmicans.* 
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recommended  by  any  othcr  important  considerations  than  those  of  its 
simplicity.  This  important  discoverj',  which  was  announced  to  the 
world  in  ihe  Sydereus  Nuncius  in  1610,  irresistibly  suggested  an 
analogy  beiween  ihe  small  system  of  Jupiter,  now  ocularly  demon- 
slratcd,  and  the  large  system  of  the  Sun,  as  depicted  iheoretically  by 
the  followers  of  Copernicus ".  From  tbis  point  ihe  controversy 
assumed  a  new  phase,  as  is  evidencedj  amongst  olher  things,  by  the 
increased  warmlh  of  the  dispule.  Even  still,  however,  and  notwiih- 
standing  the  mathemaiical  precision  given  to  the  theory  by  the 
invesligations  of  Kcpler  (whose  work  De  Motibus  Stcllae  Martis 
was  publisiied  in  1609),  it  cannot  be  said  that,  till  the  laws  of  formal 
astronomy  were  conncctcd  by  Newton  with  the  physical  laws  of  matter 
and  motion,  ihe  motions  of  the  earih  or  its  relation  to  the  rest  of  the 
solar  system  could  in  any  way  be  regarded  as  placed  beyond  ihe 
range  of  dispuic.  In  Bacon's  time,  and  especially  during  ihe  carlier 
period  of  his  life,  men  might  be  well  excused  who  suspended  their 
judgmcnt,  or  who  even  preferred  to  adhere  to  ihc  old  assumption  till 
their  objections  to  the  new  iheory  were  removed,  The  foUowing 
sentences  from  Mr,  De  Morgan  ^*  are  so  apposite,  and  read  a  lesson 
so  universally  useful  to  us,  in  estimating  the  scientiiic  judgments  of 
raen  in  past  ages,  that  I  am  sure  my  readers  will  be  grateful  to 
me  for  transcribing  them.  '  By  investing  Copernicus  with  a  system 
which  requires  Galileo,  Kepler,  and  Newton  to  explain  it,  and  their 
pupils  to  undersland  it,  the  modern  astronomer  refers  the  want  of 
iramediate  accepiance  of  ihat  system  to  ignorance,  prcjudice,  and 
over  adherence  to  antiquity.  No  doubt  all  these  ihings  can  be  traced  ; 
but  ihe  ignorance  was  of  a  kind  which  belonged  equally  to  the 
partisans  and  10  the  opponenis,  and  which  fairly  imposcd  on  the  pro- 
pounder  of  the  systcm  the  onus  of  meeting  argumenlSj  whicb,  in  the 
period  wc  Rpcak  of,  he  did  not  and  could  not  meet.  It  must  be 
remembered  that,  in  the  sixteenth  century,  the  wit  of  man  could  not 
imagine  how,  if  the  earth  moved,  a  stone  thrown  directly  upwards 
would  tumble  down  upon  the  spot  it  was  ihrown  from.  Easy  ex- 
perimenLs  vtn^)'  the  law  of  motion  which  now  explains  tliis ;  but  to 
be  proved  by  cxperiment,  a  law  must  be  conceived  and  imagined. 
To  be  put  under  discussion,  ii  must  be  proposed.   Now  the  advocates 


"  Even  Bacnn  was  sufficicntly  movcd  by  this  disccn-cry  to  include  among  hts 
alfinnations  in  thc  'i'hcniia  Coeli  (E.  and  S.,  vol.  iii.  p.  780),  '  soli»:<]uium  ex  uatun 
inopio:>a  in  ignibus  iii5rmioribus  Veneris  et  Mercurii;  cum  etiam  inventoe  sint  a 
Gniil.ieo  stellulae  eiTanlts  Jovis  asseclae.* 

'*  Companion  to  the  Britisb  AJmnnnc  for  1S55,  pp.  3X,  tz. 
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of  the  earth*s  motion  never,  before  the  time  of  Galileo,  even  con- 
ceivcd  ihis  law,  ncvcr  proposed  it,  and  of  course  never  proved  it.' 

It  is  possible  to  draw  up  a  long  list  of  eminent  men,  astronomers 
and  others,  anterior  lo  or  conteraporary  with  Bacon,  who  adopled 
and  laught  ihe  Copcmican  theory.  Such  wcrc  RhcLicus,  Rcinhold, 
auihor  of  ihc  Pruienic  lables  (who,  however,  according  lo  Delarabre", 
siniply  made  use  of  the  observaiions  of  Copemicus  for  the  purpose  of 
constructing  tablcs,  and  gave  no  opinion  as  to  the  moiion  ofcithcr 
the  earth  or  the  sun),  Pcter  Ramus,  Francis  Patrizi  (Patricius), 
Giordano  Bruno,  Thomas  Digges,  Wiliiam  Gilbert,  Maistlin  (who, 
however,  seems  to  have  been  mainly  a  mathematical  Copernican),  and, 
laslly,  Kepler  and  Galileo  themselves.  But  of  Ihese,  some,  like 
Pairicius,  Bruno,  and  Ramus,  do  not  seem  to  have  had  any  very 
good  reasons  for  their  opinions.  Oihers,  hke  Gilbert  *^'t  to  whom  we 
may  add  Pairicius,  only  admitted  the  diurnal  moiion  of  the  earlh, 
and  may  therefore  be  claimed  by  either  side.  And  against  ihis  list 
we  may  put  the  great  name  of  Tycho  Brahd "  (who,  however, 
having  died  in  1601,  did  not  live  to  become  acquainted  wilh  the  dis- 
coveries  of  Galileo),  Vieta,  Ihe  greatesi  French  raathematician  of  ihe 
sixteenth  cenlurj',  as  De  Morgan  calls  him,  Clavius,  the  learned  Jesuit, 
probably  Edward  Wright,  and  possibly,  from  his  silcnce,  even  Stevinus. 
Amongst  ihe  laiest  of  the  Anti-Copernicans  were  Thomas  Lydiat,  who 
died  in  1646,  and  Riccioli,  who  in  his  Almagestum  Novum,  pubhshed 
as  latc  as  1651,  enumerated,  according  to  Whewell",  fifty-seven 
Copernican  arguments,  and  jirelencled  Lo  refute  them  all. 

The  list  of  Anii-Copcrnicans,  respectable  as  it  is,  is  not,  it  muft 
be  acknowledged,  equal  in  reputation  to  that  of  the  Copernicans,  but 
ihen  poslerily,  it  must  be  recollected,  is  always  kinder  lo  the  winning 
than  to  the  losing  side.  And  evcn  of  the  Copernicans,  as  we  liave 
scen,  some  went  only  half  way,  while  others,  probably,  did  not  feel 


^  Delatnbre,  Hisloirc  de  rAsironomie  Modcrne,  tom.  i.  pp.  145,  146.  *1I  D*a 
rien  chongtf  nux  thcories,  il  n'a  song^*  qu'^  pcrfcclionncr  lcs  nombics.'  Slill 
DcUmbrc  Ihinks  that  hc  had  a  prefercncc  for  Copemicanism. 

'*  Scc  t»cscriplio  Globi  Intcllcctualis  (E.  and  S.,  vol.  iii.  p.  742).  In  ftccordonce 
wilh  ihis  opinion.  ns  cilcd  by  Kacon  and  pcssibly  orally  communicatcd  to  him  by 
Gilbcrt,  arc  Ihc  silcncc  on  Ihc  orbital  motion  observcd  in  the  De  Magnctc,  lib.  vi. 
capp.  3,  4,  and  ihe  cnumeration  of  the  difficulties  attending  the  theory  in  the 
poAthumous  work,  De  Mundo  Nostro  Subluiiari,  lib.  ii.  cap.  20. 

*•  As  is  well  known,  Tycho  llrahcf  invcntcd  a  syslem  of  his  own,  accordinj;  to 
which  thc  planets,  with  the  cxccption  of  the  moon,  move  rouiid  the  stm,  whilc  the 
tun  itMrlf,  wilh  its  attcndant  planets,  moves  round  ihc  ciirth. 

*  Uislory  of  ihe  lnductive  ScieQces,  bk.  v.  ch.  3.  scct  %. 
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very  confident  of  the  conclusions  which  they  had  embraced.  More 
or  Icss  of  hesitation  as  betwccn  thc  two  theories,  or  rather  as  bctwccn 
tlie  various  theories,  was,  perhaps,  the  commonest  state  of  mind 
among  thosc  who  were  quaUfied  lo  give  any  opinion'\  ajid  this 
sometimes  appears  to  have  been  the  case,  even  wiih  Bacon  himself, 
though  never  to  the  exlent,  I  believe,  of  actually  altering  the  con- 
clusions  which  he  had  formcd  on  the  subject  in  early  life. 

As  to  the  tone  in  which  Bacon  treats  this  question,  I  cannot  but 
think  that  most  readers  have  been  led  to  conceive  an  undue  prejudice 
against  him  hy  the  ill-considercd  statemeni  of  Hume,  thai  '  he  re- 
jected,  with  the  most  positive  disdain,  the  systcm  of  Copemicus  **.' 
Thathe  consislently  rejected  the  system  of  Copernicus  throughout  life, 
wheiher  as  to  the  annual  or  as  to  the  diurnal  moiion,  I  certainly  bclieve, 
as  I  have  pointed  out  iu  ray  notes";  but,  if  we  escept  a  passage  in 
fais  juvenile  performance,  the  Praise  of  Knowledge,  where  he  speaks 
of '  these  new  carmen  who  drive  the  earth  about"*/  and  another  in  ihe 
Temporis  Partus  Masculus",  where,  as  I  have  so  oflen  said,  he 
purposely  states  his  views  in  an  exaggerated  form,  I  do  not  thltik 
that  the  tone  in  which  he  speaks  of  Ihe  Copernican  theory  can  at 
all  fairly  be  described  as  that  of  '  positive  disdain/  Thus,  in  Nov. 
^"^^'  ii-  3S»  hia  language  is,  *At  motus  ille  peremiis  rotationis, 
videtur  esse  coelestium  proprius  ;  slatio,  sive  quies,  videtur  competcre 
globo  ipsi  terrae".'  In  ii.  36  (2),he  proposes  the  altemaiive  betwcen 
th-:^  diumal  motion  of  the  earth  and  that  of  the  heavens  as  a  subject 
of  serious  enquiry,  to  which  an  '  instantia  crucis '  may  be  applied, 
thou/^h  I  iliink  there  is  no  doubt  as  to  the  side  to  which  he  himself 
leans.  In  ii.  46,  speaking  of  the  enormuus  velocity  which  musl  be 
ascribed  to    the   heavens  on   the  crdinary  theor)*,  he  says  wilh  the 


"  WTiewell,  in  proof  of  thc  hesitalton  fclt  at  evcD  a  late  pcriod,  refers  lo  the  be- 
ginning  of  the  Sth  book  of  Paradise  Lost  (firet  publishcd  in  1667). 

■*  Hume's  HUlory  of  Englnnd,  Appcndix  lo  the  Rcign  of  James  T. 

"  See  notes  ou  Nov.  Org.  ii.  36  (a),  46,  48  (17).  Iit  a  note  on  ihe  first  of  tbese 
passagcs,  I  have  combated  a  statement  made  by  Dr.  Whewell  tHistpry  of  the  In- 
ductivc  Sciences,  ^rd  ed.,  vol.  i.  Additiors.  p.  389),  that  '  it  would  sccm  as  if  Bacon 
himself  had  a  leaning  to  believc  tbe  diuroal  motion  of  the  eaith,  wheo  hc  wrote 
Uus  pas&age.* 

•*  Spedding's  Letters  and  Lifc.  i.  124. 

"  *  An  non  vides  (fili)  tum  cccentriconim  et  epicyclorum  ingcDiatores,  tum  terrae 
aungos.  aequa  et  ancipiti  phaeuomeoonun  advocatione  gandere?'  £.  and  S-,  vol. 
iii.  p-  63<S. 

**  On  the  rcal  or  apparent  discrcpancy  bctnxcn  this  and  a  pas&agc  in  the 
Descriptio  Globi  Intellcctualis,  see  note:»  ou  ii.  35. 
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greatest  candour, '  quae  etiam  viros  graves  ita  obstupefecit,  ut  mallent 
credere  motum  terrac  "/  Again,  in  ii.  48  (17),  speaking  alao  of  the 
motion  of  the  hcavcns,  he  says :  '  Attamen  gravis  de  illo  motu  lis  esl 
inter  nonnullos  tara  ex  antJquis  quara  modernis,  qui  rotationem  terrae 
attribuerunt/  In  the  De  AugmentJs,  iv.  i  (E.  and  S.,  vol.  i.  p.  580), 
we  have  a  cautious  and  discriminating  statement,  which  must  have 
commended  itself  to  many  men  at  the  time  :  '  Constat  similiter  sen- 
lentiam  Copernici  de  Rotatione  Terrae  (quae  nunc  quoque  invaluit), 
quia  phaenomenis  non  repugnat,  ab  Astronomicis  Principiis  non  posse 
rcunci;  a  Naturalis  tamen  Philosophiae  Principiis,  recte  positis, possc/ 
In  the  Thema  CoeH,  though  he  suras  op  his  opinion  at  the  end, 
by  saying  'Negant  terram  rotare,*  he  speaks,  in  the  body  of  ihe  work 
as  if  at  one  time  he  had  actually  hesilated  between  the  iwo  theories : 
'Terra  itaque  slante  (id  enim  nunc  nobis  videtur  verius)'**/  This  work, 
however,  was  written  about  1612.  In  thc  De  Augmentis,  published  in 
i623,hcpronouncesbimsclf  farmorepositively:  'harumsuppositionum' 
(sc.  of  ihe  Ptolemaic  System)  *  absurditas  in  motum  terrae  diurnum 
(quod  nobis  conslat  falsissimum  e.s.se)  horaines  irapegit  *"*.'  Evcn  this 
stateraent,  however,  emphatic  as  it  is,  is  far  from  exhibiling  *  the  most 
positive  disdain.'  Lastly,  I  ought  to  mention  that,  in  the  Descriptto 
Globi  Intellectualis  *■,  Bacon  aciually  advances  some  very  cogent 
reasons  against  the  Copemican  theory,  as  it  was  Ihen  stated,  reasons 
indeed  so  cogent  that  they  are  amongst  those  which  have  led  to 
considerable  modifications  of  that  theory". 

I  conceive,  ihen,  with  regard  to  this  point,  ihat,  on  the  whole,  I  have 
made  out  a  casc,  if  not  for  acquittal,  at  least  for  very  considerable  miti- 
gation  of  judgment.  Bacon  appears,  in  early  life,  like  the  majority,  pro- 
bably,  of  even  his  scientific  conlemporaries,  to  have  conceived  a  strong 
prejudice  against  the  Copemican  theory.  In  middle  life,  he  &eems 
for  a  lime  to  have  wavered,  or,  at  leasL,  lo  have  fell  some  Ijesitation, 
ihough  never,  I  believe,  to  the  extent  of  adopiing  the  iheory  of  the 


"  In  Ihe  nfixt  paragraph,  speaking  of  GaUleo's  iheor)-  of  the  lides,  bc  adds :  '  SeU 
hoc  commenlus  csl  conccsso  non  conccssibili  ^quod  tora  ncmpe  movealur).* 

*  E.  and  S.,  vol.  iii.  p.  773. 

"*  De  AuRm.  iiL  4  (£.  and  S.,  vol.  L  p.  552). 

•*  E.  and  S ,  vol.  iii.  pp.  740,  741, 

"  One  of  ihese.  the  triple  moiion  of  the  ou-lh.  as  conceived  by  Copernicus.  seems 
to  have  bcen  amongst  thc  reasons  which  prcventcd  Gilbcrt  froro  positivcly  adopting 
the  theory  of  tbe  orbital  motion,  though  he  was  an  enthubiastic  adherent  of  tbe 
tbeory  of  tbe  diumal  motioo.  See  his  posthumous  work,  referrcd  to  above,  lib.  ii. 
cap.  ao. 
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earth's  motion.  The  reasons  against  the  theory,  probably,  appeared 
to  him  more  and  more  dccisive,  till  at  last,  with  advancing  age,  he 
bccame  positive  in  his  opposition  to  it.  Now,  surely,  this  is  a  piece 
of  mental  hislory  so  common,  and  one  to  which  we  are  all,  in  tum, 
so  liablc,  that,  bcfore  casting  our  stone  at  Bacon,  we  may  at  least 
pause  to  consider  ihe  circumstances  of  his  age,  the  atiilude  with 
respect  to  the  same  question  assumed  by  his  contemporaries,  and  the 
amount  of  evidence  by  which  thc  doctrine  he  rejected  was  at  ihat  timc 
supported.  To  parallel  cases  ihere  is  no  limit,  but  1  may  specially 
mention  the  tenacity  with  which  the  Caiubridge  mathematicians  ad- 
hered  to  the  Cartesian  system  long  afier  ihc  publicalion  of  Newion^s 
discoveries  (whichj  unlike  those  of  Copernicus,  possessed  demon- 
strative  force),  the  slowness  of  their  reception  on  the  continent  of 
Europe,  and  the  obstinate  resistance  offered  by  Leibnitz  lo  the 
Newlonian  doctrine  of  Gravitation  "^  Nol  only  are  we  liable,  as  I 
have  already  intimaled,  lo  ascribe  to  a  theory  now  fully  cstablished 
a  degree  of  perfection  and  an  amount  of  evidence  which  it  did  not  at 
first  possess,  and  then  express  our  surprise  that  it  was  noi  at  once 
universally  welcomed,  but  we  are  also  given  to  assume  that  the  almosi 
superstitious  reverence  with  which  we  now  invest  the  great  names  of 
ihe  past  ought  to  have  exercised  an  equal  influence  over  thetr 
contemporaries  **. 


I 


I 


Having  dwelt  so  long  on  the  unfavourable  side  of  the  picture, 
we  may  now  turn  to  the  more  agreeable  task  of  considering  ihe 
posilive  claims  of  Bacon  to  recognition  in  the  History  of  Science, 
And,  first,  I  must  warn  my  readers  against  expeciing  too  much. 
Bacon,  I  have  acknowledged,  was  a  Dilettante  in  science,  and,  there- 


••  All  these  cases  are  mcnlioncJ  in  the  last  section  of  Playfaii'£  Dit»scTtation, 
(tftcr  his  account  of  Newtons  discovcrits.  He  cntcrs  at  somc  Icnglh  on  the  two 
former.  For  Ihc  last  (which  .ippcan?  tn  mc  ^  much  strongcr  casc  of  prejudicc,  in- 
Tcteracy  of  habit,  or  wbatever  we  like  to  caU  it,  thau  that  of  Hacon),  thc  readcr 
ahould  refer  to  the  leticrs  which  passed  betwcen  Clarke  and  I^ibnitz. 

•*  It  has  been  frcquently  remarked  tbat  Bacon  nevcr  m»_-nUons  Kcplcr.  It  is  pro- 
bftble,  as  Mr,  Ellis  remarks,  that  he  was  not  acquainted  wilh  his  writings,  hut  the 
mere  omission  of  his  name  would  6nd  at  lca^t  a  pnrallcl  in  the  case  of  Descartes. 
who.  though  long  poslcrior  to  Bacon.  and  having^  frcqucnt  occasJon  to  trcat  of 
astronomical  qucstions,  makcs  no  rcfcrcnce  to  Kcpler  in  any  jwt  of  his  writings. 

I  may  here  take  the  opportunity  of  meutioning  that  thc  bcst  account  and  criti- 
cism  of  Hncon's  astronomical  news  in  detail  is  to  be  found  in  Mr.  EUis'»  Prelace  to 
ihe  Dcscripiio  Globi  IntciilectualLs,  vol.  iii.  pp.  715-726. 


JNTR0DUC7I0N. 


37 


fore,  cnn  hardly  be  expected  to  be  a  great  discoverer.  Nor  did  he 
lay  daim  to  any  such  distinction.  His  business  was,  so  to  speak, 
with  the  philosophy  and  logic  of  science,  rather  than  with  ihe  boily 
of  science  itseif;  what  he  hoped  to  do,  was  not  so  much  lo  advance 
science  in  his  own  person,  as  to  show  others  how  it  might  be 
advanced,  and  to  impei  them  lo  tlie  work.  That  he  was  successfu! 
in  ihis  mission,  I  think  I  have  succeeded  in  shewing  elsewhere ". 
But,  if  a  Dilettante,  he  was  a  Dilettante  of  no  ordinury  kind.  The 
■wealth  of  illustralion  cxhibiied  in  the  Novum  Organum  and  tbe  vast 
range  of  subjects  reviewed  in  the  De  Augmcntis  shew  a  width  of 
knowledge  and  an  universality  of  interest  which,  uotwiihstanding  all 
the  defecLs  we  have  just  been  enumeraling,  were  probably  equalled 
in  the  case  of  no  other  man  then  living.  What  he  gained  in  widih, 
he,  of  course,  to  a  certain  extent,  lost  in  depth:  for  ihis  is  ihe  universal 
law  of  the  human  intellect.  He  was  not  a  Specialist,  andj  thcrcfore, 
can  hardly  be  said  lo  havc  left  his  name  in  the  annals  of  any  particular 
branch  of  science.  But,  to  say  nothing  of  the  place  which  he  merits 
in  the  histor)*  of  Science  considcred  in  its  totality,  hc  did,  I  conceive, 
throw  out  many  suggestions  of  rare  sagacity  even  in  the  parLicular 
sciences,  and,  in  a  cenain  sense,  anticipate  more  recent  discoveries. 
To  some  of  his  more  remarkable  anticipations  of  subsequcnt  vicws  or 
discoveries  I  shall  now  proceed  to  direct  the  attention  of  the  reader. 

First  of  all,  in  connection  with  ihe  subject  just  discusscd  at  so 
much  lenglh,  I  may  menlion  his  sagacious  and  possibly  ferlile  sug- 
gestlon  of  the  necessity  of  a  closer  union  between  formal  and 
physical  astronomy.  '  Nos  nulla  cum  priorum  inventorum  jactura, 
lamen  longe  niajus  opus  movemus ;  neque  enim  calculos  aut  prae- 
dictioncs  tanlum  meditamur,  sed  philosophiam;  eam  scilicet,  quae 
de  superiorum  corporum  non  molu  solummodo  ejusque  periodis,  sed 
substantia  quoque  et  omnrmoda  qualitate,  potestate,  atque  influxu, 
jntcllcclura  humanum  informarc,  sccundum  rationes  nalurales  atque 
indubitatas  absque  traditionum  superstitione  et  lcvitale  possit  j  atque 
rursus  in  motu  ipso  invenire  atque  explicare,  non  quid  phaenomenis 
sit  consentaneum,  sed  quid  in  natura  penitus  repcrtum  atque  actu 
et  rcipsa  verum  sil*V  A  liitle  furtber  on"'  he  draws  a  distinction 
between  the  objects  of  philosophy  and  asironomy  ;  '  De  subslantia 
coelestium  inquirit  praecipue  philosophia,  et  de  causis  motus  eorum  ; 


**  See  thc  aection  on  6acon*3  InRucncc  on  Philosophy  and  Scicncc* 
»*  Descriptio  Globi  Intclleclualis,  cap.  5  (E.  and  S.,  vol,  uL  p,  734). 
»•  Cap.  7  <pp.  748,  749)- 
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de  motu  ipso  vero  et  ejus  accidentibus,  astronomia;  de  tnBuxu  et 
poteBtate,  utraque.  Debuerat  autem  essc  cautum  inler  astronomiam 
ct  philosophiam,  ut  astronomia  praeferat  hypotheses  quae  maxime 
expcditae  ad  compendia  calculorum ;  philosophia  vero  quae  proxime 
acceduni  ad  veriiatem  naturac,  *  *  *  *  Itaque  cum  utraque  scientia 
(qualis  nunc  habetur)  sit  res  levis  et  perfunctoria,  fortius  omnino 
figendus  est  pes;  ac  si  isla  duo,  quae  propter  angustas  hominum 
contemplationcs,  et  usum  professorium  pcr  tot  secula  disjungi  con- 
sueverunl,  una  atque  eadem  res  sint,  alque  in  unum  scientiae  corpus 
conflata.'  Equally  or  more  remarkable  is  a  passage  in  ihe  De 
AugracnLis  **,  where,  also  insisting  on  the  importance  of  Physical 
Astronomy,  he  compares  mere  formal  astronom;?  with  ihe  stuffed 
ox  of  PromciUeus,  and  insists(a  most  imporiant  idea)on  the  necessily 
of  connecLing  celeslial  wilh  terresirial  phenomena,  of  explaining  what 
takes  place  in  the  heavens  and  what  is  seen  amongst  us,  the  one 
by  the  other.  *Quicunque  enim  Superlunarium  et  Sublunarium 
conficta  divorLia  coutempserit,  et  Materiae  Appetitus  et  Passiones 
inaxime  Catholicas  (quae  in  utroque  globo  validae  sunt,  et  nniversi- 
tatem  rerum  Lransverberant)  bene  perspexerit,  is  ex  illis  quae  apud 
nos  cernuntur  iuculentam  capiet  de  Rebus  Coelestibus  informationcm, 
et  ab  iis  e  contra  quae  in  coelo  fiunt  haud  pauca  de  Motibus 
Inferioribus  (qui  nunc  laienl)  perdiscet ;  non  taniuni  quatenus  hi  ab 
illis  regantur,  sed  quatenus  habeant  passiones  communcs.  Quamo- 
brem  hanc  partem  Astronomiac,  quae  Physica  est,  desiderari  statuiraus, 
Eam  Aslronomiam  Vivam  nominabimus,  ad  dilTereniiam  bovis  illius 
Promethei  suffarcinati,  et  solumniodo  figtu-a  tenus  bovis/  This 
passage  might  almost  be  regarded  as  a  prediciion  noL  only  of  the 
discoveries  of  Ncwton,  but  of  ihe  mode  in  which  he  made  them. 
And,  though  views  of  this  kind  wcre  already  beginning  to  be  in  the 
air,  it  might  be  maintaincd,  not  wiihout  probability,  that  passages 
such  as  these,  so  admirably  cxprcsscd,  so  full  of  hope,  and  so  rich 
in  suggestion,  had  no  inconsiderable  share  in  bringing  about  the 
magnificent  results  achicved  by  ihc  next  generaiion.  As  Dr.  Whewell 
says,  'however  erroneous  might  be  the  points  of  Bacon's  positive 
astronomical  creed,  these  general  views  of  the  nature  and  posiiion 
of  thc  science  are  most  sound  and  philosophical  ".* 

From  the  consideration  of  the  justness  and  possible  influence  of 
Bacon's  views  on  the  union  of  physical  and  formal  astronomy  and  on 


**  Dc  Augni{^ntis,  lit.  4  (E.  and  S.,  toI.  i.  pp.  g^a-SS^). 
"  Hkitory  of  ihe  InducUvc  Sciences,  bk.  vii.  ch.  1. 
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the  necessity  of  combining  the  explanations  of  celestial  and  terrestrial 
phenomena,  we  pass  by  a  natural  transition  to  thc  famous  passages 
on  Attraciion.  Tn  thc  Lettrcs  sur  les  Anglois  (1728  — 1730),  which, 
though  they  certainly  did  not  create,  undoubtedly  did  much  to  revive 
the  celebrily  of  Bacon  in  Francc,  Voltaire  says  at  the  end  of  a  long 
eulogium  :  *  Mais  ce  qui  m'a  le  plus  surpris,  c'a  dt^  de  voir  dans 
son  livre  en  lermes  exprtjs,  cette  Attraction  nouvelle  dont  M.  Newton 
passc  pour  Tinventeur '/  And  the  Article  on  Bacon  in  the  Diction- 
naire  Philosophique  begins  :  *  Le  plus  grand  service  peut-etre  que 
Fran^ois  Bacon  ait  rcndu  a  la  philosophie  a  dt^  de  deviner  ratlraction.' 
This  praise,  as  I  have  said  in  ihe  section  on  Bacon's  Influence  on 
Philosophy  and  Science,  I  believe  to  be  greatly  exaggerated,  for  it 
was  the  discovery  of  the  precise  Law  of  Atiraction  and  its  illustration 
in  so  many  departments  of  nature  ralher  than  ihe  mere  divination  of 
its  influence  which  constituted  the  peculiar  merit  of  Newton  ;  but,  at 
the  same  timCj  few,  I  think,  can  read  the  passages  in  Bacon,  where 
he  alludes  to  this  subject,  and  fail  to  recognise  their  remarkable 
character.  Even  allowing  for  Gilbert's  influence',  I  think  that  the 
passage  in  Nov.  Org.  ii.  36  (3),  and  the  Inslantia  Crucis  there 
proposed  (ihe  reader  will  do  wcll  to  study  the  whole  of  this  section 
■wiih  care),  do  grcat  credit  to  Bacon's  sagacity,  and,  even  if  they  stood 
alone,  would  enliile  him  to  some  place  in  ihe  History  of  Science '. 
Not  oniy  does  he  suggest  the  atiraction  of  ihe  earih'3  mass  as  the 
cause  of  the  fall  of  heavy  bodies,  but  he  adds  that,  if  this  be  the 
cause,  ihe  nearer  the  bodies  approach  the  earth,  the  more  strongly  and 
with  the  greater  force  will  they  be  drawn  towards  it,  while,  ihc  furlhcr 
off  ihey  are,  the  weakerand  Uie  slower  will  bc  their  motions.  Moreover, 
the  exi>criment  proposed  is  itself  vcry  ingcnious,  and  is,  in  pnnciple, 
no  other  ihan  that  recently  used  in  ihe  series  of  scienlific  obsen^ations 
inslituled  in  the  Dolcoath  and  Harton  CoUicries*.  With  ihis  passage, 
which  is,  howevcr,  the  most  remarkable,  the  student  may  compare 
what  Bacon  says"  on  the  same  subject  in  Nov.  Org.  U.  35,  37,  48  (9), 


*  Lcltre  xii. 

'  As  1  have  remarlced  in  my  note  on  the  Tcxt,  even  if  Ihe  idea.  was  suggested  to 
Bacon  by  the  work  of  Gilbert,  he  ought,  at  least,  to  have  the  crtdit  of  having  de- 
Uchcd  the  conccption  of  attraction  from  that  of  magnetism. 

^  Sec  the  appreciative  remarks  of  Sir  John  licrscbcl  in  his  Discotirse  on  Ihe  Study 
of  Natural  Philosophy,  \  i^T». 

'  Scc  the  rcmarks  of  Sir  John  Hcrschcl  refcrTcd  to  above.  and  Mr.  EUis'»  note  on 
thc  posuge.  In  my  own  notc.  1  have  pointed  out  certain  defccts  in  the  experimeol 
ms  proposed,  when  c&timatcd  i:i  refercnce  to  our  prcstinl  slate  of  kiiowlcdge. 

'  In  this  pnssage  Bacon  actnally  conlcmplates  the  attraction  excrtcd  by  the  &un 
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in  the  Aditus  ad  Historiam  Gravis  et  Levis  (E.  and  S.,  vol.  ii.  p.  80), 
and  in  the  Descriptio  Globi  Intellectualis,  cap.  7  (E.  and  S..  vol.  iii, 
p.  762).  In  the  last  passage,  it  is  only  fair  to  add,  he  refers  to 
Gilbert.  I  may  also  add  that  in  the  Sylva  Sylvarum,  Exp.  704, 
Bacon  shews  a  very  just  conception  of  the  nature  of  gravity,  when 
he  says  that  it  Ms  a  mere  motion  of  matter,  and  hath  no  afl5nity  witb 
the  forra  or  kind.' 

On  subsidiary  points  connected  with  Astronomy,  I  may  adduce  as 
examples  of  Bacon's  sagacity  the  fact  that  he  saw  that  there  must  be 
some  reason  why  the  heavens  rotate  from  east  to  west,  or,  as  we 
should  put  it,  why  the  earth  rotates  from  west  to  east ',  the  idea  of  the 
possibility  of  predicting  comets  ^,  and  his  recognition  of  the  probable 
or  possible  influence  of  the  moon  on  the  spring  and  neap  tides*. 

In  Nov.  Org.  ii.  46,  we  have  the  brilliant  conjecture  that  the  actual 
state  of  the  starry  sky  precedes  by  an  interval  of  time  that  which  is 
apparent  to  us,  in  other  words,  that  light  requires  time  for  its  trans- 
mission.  *  Atque  hoc,  cum  similibus,  nobis  quandoque  dubitationem 
peperit  plane  monstrosam ;  videlicet,  utrum  coeh  sereni  et  stellati 
facies  ad  idem  tempus  cernatur  quando  vere  existit,  an  potius 
ahquanto  post ;  et  utrum  non  sit  (quatenus  ad  visum  coelestium) 
non  minus  tempus  verum,  et  tempus  visum,  quam  locus  verus,  el 
locus  visus,  qui  notatur  ab  astronomis  in  parallaxibus.  Adeo  incredi- 
bile  nobis  videbatur,  species  sive  radios  corporum  coelestium  per  tam 
immensa  spatia  milliarium  subito  deferri  posse  ad  visum  ;  sed  potius 
debere  eas  in  tempore  aliquo  notabili  delabi.'  Unfortunately,  Bacon 
proceeds  to  explain  away  his  conjecture  by  arguments  almost  as 
perverse  as  the  thought  itself  is  felicitous  *. 

upon  the  planets :  '  aut  sol  alliget  astra  Veneris  et  Mercurii,  ne  longius  absint  a  cor- 
pore  ejus,  quam  ad  distantiam  certam.* 

*  Nov.  Org.  ii.  48  ( 1 4).  For  the  generalisation,  or  rather  approximate  generalisa- 
tion,  of  this  proposition,  and  the  probable  cause  of  the  phenomenon,  see  my  notes 
on  the  passage. 

^  De  Augmentis,  iv.  3  (E.and  S.,  vol.  i.  p.  558).  '  Praedictiones  fieri  possint  de 
Cometis  futuris,  qui  (ut  nostra  fert  conjectura),  praenunciari  possunt,  et  de  omni 
genere  meteorum,*  &c.  It  must  be  confessed,  however,  that  he  then  goes  on  to 
speak  of  the  prediction  of  wars,  scditions,  schisms,  &c.  Moreover,  the  same  ques- 
tion  was  discusscd  in  the  time  of  Seneca,  and  even  earlier.  See  Nat.  Quaest.,  lib. 
vii.  capp.  3,  4,  19,  35.    The  last  of  these  chapters  is  peculiarly  interesting. 

'  See  Nov,  Org.  ii.  45,  48  (9).  In  my  note  on  the  former  passage,  I  have  spoken 
of  Bacon^s  change  of  opinion  on  thts  subjcct.  On  the  causes  of  the  semi-diumal 
ebb  and  flow  he  seems  to  have  been  incHned  to  adopt  an  entircly  different  opinion. 
Sce  notcs  on  Nov.  Org.  ii.  35  and  36  (i). 

*  On  the  Velocity  of  Light,  see  my  notes  on  the  passage  quoted. 
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AUf6ngst  Bacon*s  claims  to  the  recogniLion  of  scientific  men,  a 
high  place  ought  to  be  given  to  his  felicitous  illustration  of  the 
'  Insianiiac  Solii.inae '^'  by  the  enquiry  into  the  causes  of  Colour. 
The  passage,  to  which,  wiih  my  notes  upon  it,  I  inust  refer  the  reader, 
might  justly  be  rcgardcd  as  a  striking  anticipation  of  the  optical 
invesiigations,  afterwards  so  deservedly  celebrated,  of  Newton. 

In  connection  with  the  same  subject,  I  may  refer  to  some  inter- 
esling  speculations  on  the  phenomenaof  Refraction  in  Sylva  Sylvarum, 
Exps.  761,  762. 

Both  M.  Bouillet  and  Mr.  Ellis  rightly  call  attendon  lo  the  import- 
ancc  of  an  experiment,  tried  with  a  hollow  globe  of  lead,  by  which 
Bacon  attempted  to  determine  the  question  of  the  compressibility  or 
incompressibility  of  water  ".  This  experimeut  has  every  appearance 
of  having  been  original,  and  certainly  preceded  by  nearly  fifty  years 
the  celebrated  experiment  of  a  similar  nature,  usually  called  the 
Florentine  experiment,  made  by  the  Accademia  del  Cimento  at 
Florence.  Both  experimenis  were,  as  we  now  know,  inconclusive, 
but  this  does  not  detract  from  the  ingenuity  of  conception  which 
suggested  them. 

Humboldt  (Kosmos,  vol.  ii.  pp.  323,  379,  380)  complimcnls  Bacon 
on  having  in  his  Historia  Vcntorum  (which  Humboldt  dates  rauch  too 
late)  considered  tlie  direction  of  ihe  winds  in  connection  with  lem- 
perature  and  aqueous  phenomena,  and  having  ihereby  laid  the 
foundations  of  a  theory  of  the  currents  of  the  atmosphere. 

Again,  we  find,  scattered  here  and  there  in  Bacon's  works,  pro- 
found  vicws  of  nature,  which  recent  scicnce  has  done  much  to 
illustrate  and  confirm.  Such  is  the  implicd  criticism  of  the  orduiary 
doctrine  of  species  contained  in  the  passage  on  Realism  in  Nov.  Org. 
i.  66.  Such,  too,  is  the  opinion  on  the  ultimate  consiitution  of 
bodies  expressed  in  his  atomic  theory'^,  and  ihat  on  the  uliimate 
condition  of  their  parls  expressed  towards  the  cnd  of  Nov.  Org, 
ii.  48 :  *  Etenim  in  corporibus  hic  apud  nos  nulla  vcra  est  quies,  nec  in 
integris,  ncc  in  partibus ;  sed  tantum  secundum  apparentiam.'  And, 
lo.  givc  one  more  instance,  Ihere  is  shown  throughout  his  works  a 


*•  Nov.  Org.  K.  32. 

"  Scc  Nov.  Org.  ii.  45,  50  (3);  Ilistoria  Densi  et  Rari  (E.  and  S.,  vol.  ii. 
pp.  299i  300).  From  these  passages  it  appears  ihal  Bacon  thought  he  had  deraon- 
fctratcd  ihe  comprcssibility  of  wattr.  From  Ihe  Florcntine  cxpcrimcnt.  so  far  as 
any  conclufiion  at  all  wasdrawn,  itwas  the  opposite  one.  On  Ihe  subject  generaliy, 
ftec  niy  ootes  on  Nov.  Org.  U.  45. 

*•  Araon£».t  man)-  other  placeSj  sec  Kov.  Org.  ii.  7,  8. 
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wonderful  appreciation  of  the  combined  unity  and  variety  in  Naturc, 
as  well  as  of  ihe  necessity  of  never  losing  sight  of  the  one  in  con- 
sidering  ihe  olher.  See,  for  example,  Nov.  Org.  ii.  17,  and  ihe 
Instantiae  Clandesiinae,  Monadicae,  Deviantes,  and  Foedcris  to  which 
M.  Bouiliet  so  appropriately  calls  attention  (he  might  have  added  ihe 
Instantiae  Confortnes  and  Limitaneae)  in  his  note  on  ihat  passage. 

Bacon*s  constant  references  to  thc  new  science  of  Magnetism, 
recently  almost  crcated  by  Gilbert,  shew  no  unwillingness  to  accept 
novel  thcories,  when  they  did  not,  as  seemed  to  him  to  be  the 
casc  with  the  Coperntcan  theory,  involve  complex  and  arbitrary 
assumptions. 

Thc  suggestiona  and  contributions  made  by  Bacon  to  the  sciences 
of  mind  and  conduct  scem  to  me  neither  few  nor  unimportant.  But 
to  these  I  have  drawn  attention  in  two  other  sections,  diat  on  his 
general  philosophical  opinions  and  that  on  his  infiuence  on  Philosophy 
and  Science. 

I  have  rcscrved  to  the  last  somc  remarks  on  the  investigation  into 
the  nature  of  Ileat,  which  occupies  so  conspicuous  a  place  in  Ihe 
Novum  Organum.  It  is  quite  true,  as  Mr.  Ellis  points  out  in  his 
General  Preface  "^,  ihat  ihe  provisional  conclusion  adopted  by  Bacon 
in  ii.  20,  as  his  Vindemialto  Frima,  is  not  the  result  of  tlie  Method  of 
Exclusion,  but  rcsis  immediaLely  upon  ihe  ihree  lables  of  Comparenlia. 
Hence  it  does  not  pretend  Lo  be  the  result  of  formal  proof,  but  only  a 
sort  of  probable  hypothesis  based  upon  the  consideration  and  com- 
parison  of  a  large  number  of  instances.  Separadng,  however,  the 
question  of  the  mode  by  which  it  was  arrivcd  at  from  die  nature  and 
value  of  ihe  conclusion  itself,  I  think  Bacon  must  be  credited  with 
having  in  a  remarkable  manner  anticipated  one  of  the  most  beautiful 
and  important  discoveries  of  raodern  science.  Stripping  it  of  certain 
excrescences,  the  essential  part  of  the  conclusion  is  that  Heat  is  an 
expansive  motion  amongst  the  minute  particles  of  bodies.  And  this, 
after  much  speculation  and  experimeniation,  and  the  predominance, 
for  a  long  time,  of  another  theory,  namely,  thal  heat  is  a  subde  fluid, 
called  Caloric,  is  the  precise  conclusion  at  which  the  most  eminent 
physicists  have  at  length  arrived.  Professor  Tynd.ill  does  Bacon  the 
justice  of  quoting  in  an  Appendis  "  a  considerable  portion  of  the 


"  Vol.  i.  pp.  36,  37, 

"  See  the  Appendix  to  ch.  a  of  TjTidairs  Heat  a  Mode  of  Motion.  It  is  only 
fair,  i>erh.aps.  that  I  should  rcfor  to  the  unfavourablc  opinion  of  this  cxampte  tx- 
pressed  by  Dr.  Whewell  ^Philosophy  of  Discovery,  chs.  15,  16),  who  prouounces 
tliat  'as  aa  exxuiiple  of  thc  mode  of  iuterrogatiag  Nalure,  it  cairnot  bc  looked  upon 
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aoth  Aphorism,  as  illustrating  the  Iheory  which  he  has  himself  so  ably 
and  clearly  expounded. 

On  an  impartial  investigation,  then,  of  this  question  ",  I  think  we 
must  conclude  that,  while  Bacon  undoubtedly  did  not  possess  any 
extensive  or  precise  acquaintance  with  any  single  branch  of  science, 
and  wliiie,  in  sorae  respects,  his  writings  did  not  keep  pace  wilh  ihe 
discoveries  of  the  day,  his  range  of  vision  covcrcd  an  exlraordinarily 
vast  sweep  of  knowledge,  and  his  sdentific  conceptions,  and  thc 
suggestions  which  fi-om  time  lo  lime  he  ihrows  out,  occasionally  shew 
a  marvellous  amount  of  sagacity  and  penetraiion,  That  they  were 
also  fertile  in  the  subsequent  History  of  Science,  by  raising  man's 
hopes  of  what  mi|^ht  be  achieved,  by  stimulating  to  enquiry,  and  by 

11         aciually  suppl^ing  new  points  of  view  in  thc  intcrprctation  of  nature, 

^B    I  can  hardly  entertain  any  doubt* 

H     ^Two 
^^     Novum 


}  7.    bacon's  religious  opinions. 


^ 


Two  of  thc  most  striking  Aphorisms  in  the  First  Book  of  the 
Novum  Organum  are  tlie  651^  and  S^th.  In  the  former,  afier 
speaking  of  ihe  'corruptio  philosophiae  ex  superstiiione  et  theologia 
admista/  Bacon  goes  on  to  say :  '  Pessima  enim  res  est  errorum 
apotheosis,  et  pro  peste  intellectus  habenda  est,  si  vanis  accedat 
veneratio.  Huic  autem  vanitati  nonnulli  cx  modemis  summa  levitate 
ita  indul&erunl,  ut  in  primo  capilulo  Geneseos,  et  in  Ubro  Job,  et  aliis 

otherwise  thui  as  11  completc  Ikiliirc.'  Dut,  though.  I  cannot  fldmit  this  criticism 
ES  othcT  than  vcry  uxaggeratvd  even  as  to  thc  modc  of  enquiry,  with  rc^ard  to  ihe 
result  it  is  surely  a  buiricicut  answcr  that  Bacoa  did,  as  a  mattcr  of  fact,  divinc  the 
Iruc  naturc  of  hcat. 

**  It  must  be  uuderstood  that  I  have  not  attempted  togive  an  exhaastive  account 
either  of  liacon's  »:icntifac  crrors  or  of  his  &cicQtitic  claims  to  recognition.  In  each 
caae,  I  havc  only  attcmptcd  to  scUct  typical  cxamplcs.  ihough  I  thiok  I  have  ia- 
cludcd  nearly  all  thc  points  of  rcal  importance  on  cither  .slde. 

Of  ihe  ifiveotion  of  the  thermomelcr,  aiu:fibcd  to  Bacon  by  I3e  Vaiizelles  and 
BouiUctt  I  havc  said  nolhing,  t>ccausc  I  ihink  the  fact  that  Bacon,  in  none  of  the 
plaoes  whcre  hc  makcs  mcntioti  01  this  instruuicnt,  adv&jiccs  any  claim  to  ils  inven- 
lion,  is  alouc  a  suificicat  rcason,  if  not  fcr  posJtivcly  dcnying  his  iuvcnlion  of  it, 
aC  least  for  nol  positively  a&cribing  il  to  him.  Mr.  EUis  {\n  a  notc  011  Nov.  Org. 
u.  13  (38]  and  KOmusat  (pp.  34,  35)  agrcc  in  thinking  Ihat  thc  invention  has  becn 
ascribed  to  Bacon  without  good  reoson.  Il  is  probably  ducf  in  thc  firsl  inslancCf 
lo  Galiko. 
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ScripUiris  sacris,  philosophiam  naturalcm  fundarc  conati  sint ;  intef 
xiva  quacrentes  morlua.  Tantoque  magis  haec  vanitas  inhibenda 
venii,  et  coercenda,  quia  ex  divinorum  et  humanorum  malesana  ad- 
xnistione,  non  solum  educitur  philosophia  phantastica,  sed  etiam 
religio  haeretica.  Itaque  salutare  admodum  est,  si  mente  sobria 
fidei  tantum  denlur  quac  fidei  sunt.'  In  ihc  lattcr  he  says,  spoaking 
of  ihe  causcs  of  thc  slight  progress  hitherto  made  by  men  in  ihc 
scienccs,  *  Neque  illiid  praetermilLendum  est,  quod  nacla  sit  philo- 
sophia  naluralis  per  omnes  aeiates  adversarium  molestum  et  difTi- 
cilem ;  superslilionem  nimirum,  et  zelum  religionis  caecum  et  immo- 
deratum.'  And  again :  *At  in  hujusmodi  misturis  thcologiae  cum 
philosophia,  ea  tantum,  quae  nunc  in  philosophia  recepla  sunt,  com- 
prehenduntur;  sed  novaj  licet  in  melius  mutata,  lantum  non  summo- 
ventur  et  exterminantur/  And  he  sums  up  as  follows :  *  At  verc  rcm 
reputanti,  philosophia  naturalis,  post  verbum  Dei,  certissima  super- 
Btitionis  mediciua  cst ;  eademque  probatissimum  fidei  alimenlum. 
Itaque  mcrito  rcligioni  donatur  tanquam  fidissima  ancilla:  cum  altera 
volunlatem  Dei,  altera  poiestatem  manifestel/ 

Now  I  ihink  that  these  passages,  and  the  complete  scparalion 
which  hc  there  advocatcs  bciween  theology  and  science,  furnish  the 
best  key  to  Bacon's  religious  opinions,  and,  at  the  same  time,  afford 
an  cxplanauon  of  ihe  almnst  constant  dispuics  which  have  been 
carried  on  nearly  from  his  own  times  to  ours  as  to  what  the  nature  of 
his  religious  opinions  really  was.  Il  is  easy  to  see  that  a  man  who 
penncd  thc  above  senlences  might  readily  be  suspectcd  of  harbouring 
in  his  mind  a  still  grealer  mistrust  of  theological  conclusions  than  he 
overtly  exprcsses;  and  it  is,  at  the  samc  timc,  I  ihink,  no  less  easy  to 
see,  if  we  know  anything  of  the  history  of  opinion,  ihat  the  maxiras 
expressed  might  in  Bacon's  age,  when  speculalions  of  this  kind  and 
ihe  comparison  of  conclusions  arrived  at  in  different  branches  of 
knowledgc  were  comparatively  rare,  be  uttt-red,  even  by  a  man  of  the 
most  religious  temperament,  in  perfect  good  faiih. 

I  am  myself  of  opinion  not  only  that  the  religious  side  of  ihese 
Aphorisms  expresses  Bacon's  sincere  convictions,  but  also  that  he  did 
not  maicrially  dissent  from  the  religious  leaching  on  what  may  be 
callcd  ihe  fundaraental  doctrines  of  Christianity  which  was  generaJly 
current  in  his  day. 

In  order  lo  arrive  at  an  independent  opinion  on  this  point,  I  will 
ask  the  reader,  who  is  interested  in  the  queslion,  carefully  lo  compare 
the  foUowing  referenccs  (which  are,  of  coursc,  far  loo  long  to  be 
cxtracted) :  Nov.  Org,  i.  65,  89 ;  De  Augmentis,  lib.  i.  (E.  and  S., 


I 


INTRODUCTrON, 


45 


^ 


I 


^ 


vol.  i.  pp.  433-437),  iii-  a,  iii.  4,  ix-  throughout;  Essays  on  Unity 
in  Religion,  Aiheism,  and  Superstiiion ;  and,  lastly,  Bacon's  formal 
Confcssion  of  Faiih  ^*.  Of  ihis  last  picce,  howcverj  it  should  be 
stated  that  it  first  appeared  in  the  Remains  (1648),  and  that,  as  it  is 
describcd  in  tbe  Harleian  MS.'^  as  by  Mr.  Bacon,  it  must  have  been 
written  before  the  sumraer  of  1603.  Thus,  it  may  possibly  (though 
I  have  no  positive  reason  for  saying  that  it  is  so)  enter  into  more 
minute  details  of  doctrine  than  Bacon  would  aftenvards  have  been 
disposed  to  do.  To  the  Chriatian  Paradoxcs  I  do  not  refer,  as  being 
now  known  to  have  been  writteu  by  another  hand  *\ 

On  carcfully  considering  thcse  and  the  oiher  passages  in  which 
Bacon  alludcs  lo  religion,  or  handles  religious  subjecls,  the  im- 
pression  left  on  my  mind  may  be  summed  up  in  the  foilowing 
conclusions. 

ist  Notwithstanding  his  admiration  for  the  pliilosophy  of  Demo- 
critus,  and  his  rejection  of  Final  Causes  from  thc  domain  of  Physics, 
he  relained  an  unwavering  faith  in  the  existence  of  the  Supreme  God, 
the  creator  and  fashioner  of  tlie  universe.  The  following  well-known 
senlences  from  ihe  Essay  on  Alheism  (published,  it  must  be  rccol- 
lected,  in  its  corrected  form  by  Bacon*s  own  authority  in  1625,  the 
year  before  his  deatb)  express,  I  believe,  the  most  sincere  convictions 
of  his  heart :  '  I  had  rather  believe  all  the  fables  in  the  Legend,  and 
ihe  Talmud,  and  the  Alcoran,  than  that  this  universal  frame  is  without 
a  mind.  And  thcrcfore  God  never  wrought  miraclc  to  convince 
atheism,  because  his  ordinary  works  convince  it.  It  is  truc,  that  a 
little  philosophy  inclineth  man'3  mind  lo  atheism;  but  depih  in  philo- 
sophy  bringeih  men's  minds  about  to  religion.  For  while  ihe  mind 
of  man  lookelh  upon  second  causes  scattered,  it  may  sometimes  rest 
in  them,  and  go  no  furiher  ;  but  whcn  it  bcholdeth  tbe  chain  of  tliem, 
confederate  and  linked  togetJier,  it  musl  needs  fly  to  Providence  and 
Deity.  Nay,  even  that  school  which  is  most  accused  of  atheism  doth 
most  demonstrate  religion;  that  is,  the  school   of  Leucippus   and 


*•  For  which  see  E.  and  S„  vol.  vii.  pp.  215-226. 

"  MS.  1R93.  fo.  I,  fls  rcfcrred  to  by  Mr.  Spcdding. 

'•  Namcly  by  Hcrbert  Palmer.  The  ])iccc  is  includcd  in  the  second  part  of  his 
Memorials  of  Godliness  and  Christianity.  Tliis  iaxx  was  discovered  by  tlie  Rev. 
Alcxandcr  Grosart.  Much  doubt  had  previously  atlached  to  ihe  piecc,  in  conse^ 
qucncc  of  its  not  bcing  included  in  thc  colleclions  of  cithcr  Rawlcy  or  Tcnison, 
though  it  apjxarcd  Ui  the  Kemains  of  1648.  Kor  thc  cniious  history  ofthe  piece, 
and  ihe  rarious  conjcctures  about  it,  scc  Ri^musat.  p,  150.  note  1,  E.  and  5.,  vol. 
Tti.  p.  289,  and,  cspccially,  Speddiug*s  Lctters  and  Lifc,  vol.  vi.  pp.  130, 131. 
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Democritus  and  Epicurus.  For  it  is  a  thousand  times  morc  credible, 
tbat  four  muiable  elemcnts,  and  one  immutable  fifth  essence,  duly 
and  ctemal]y  placed,  need  no  God,  than  ihat  an  army  of  infinite 
small  portions  or  seeds  unplaced,  should  have  produced  ihis  order 
and  beauty  wilhout  a  divine  marshal/ 

and.  I  cannot  question  that  Bacon  also  accepted  the  doctrine  of  a 
Divine  Providence  and  a  providential  order  of  the  world.  This,  in 
fact,  is  impHed  in  ihe  above  passage.  But  the  student  will  do  well  to 
read  the  more  explicit  statement  on  this  subject,  contained  in  De 
Augmentis,  ii.  1 1 ".  This  passage,  which,  in  substance,  occurs  also 
in  the  Advancement  oF  Learning,  musl  have  passed  under  Bacon's 
hands  and  received  his  final  approval  as  late  as  1622  or  1623. 

3rd.  If  we  compare  De  Au^mentis,  lib.  i.  (E.  and  S.,  vol.  i.  pp.  483, 
484),  lib.  iv.  cap.  i.  (p,  585),  and  lib.  iv.  cap.  3  (pp.  605,  606),  we 
shall,  I  ihink,  conclude  thai,  while  Bacon  had  no  doubt  as  to  the 
immortality  of  ihe  soul,  he  was,  likc  some  of  the  early  fathers, 
inclincd  to  regard  the  belief  as  resiing  rather  on  a  direct  revelation 
from  God  ihan  on  a  necessary,  or  perhaps  even  legitimate,  conclusion 
of  human  reason"". 

4th.  Wiih  respect  lo  the  Cbrisdan  mysteries,  Bacon  seems,  at  least 
in  his  earlier  years,  to  have  been  inclined  to  trust  himself  to  the 
gutdance  of  the  church ;  meaning,  doubtless,  the  church  as  under- 
stood  by  James  and  Andrewes,  which,  passing  over  the  intermediate 
times  of  Roman  superstition,  boasted  of  tts  now  restored  connection 
with  ihc  age  of  thc  pnmitlve  fathers.  '  At  restat  adhuc,'  hc  says,  al 
the  beginning  of  the  last  Book  of  the  De  Augmentis,  '  Theologia 
Sacra,  sive  Inspirata.  Veruntamen  si  eam  tractare  pergamus,  ex- 
eundum  nobis  foret  e  Navicula  Rationis  Humanae,  et  transeundura 
in  Ecclesiae  Navera ;  quae  sola  Acu  Nauiica  Divina  poltet  ad  cursum 
recte  dirigendum.'  How  far  Bacon*s  confidence  in  ihe  *  ship  of  the 
church'  was  implicit,  and  ^rithout  exception,  is,  I  think,  somewhat 
doubtful.  For  it  is  a  notable  fact  (which  I  have  not  seen  elsewhere 
noticed)  that  the  passage  on  the   nature  and  attributes  of  God, 


"  Cp.  aUo  llie  passage  on  the  proper  sphtrre  of  Ntlural  Theology  io  De  Aag- 
mentis,  iii.  3 :  *  Quocirca,  quod  sit  Deus.  quod  rcrum  habenas  traciel,  quod  summe 
potens,  quod  sapiens  et  pracscuis,  quod  bonus,  quod  remunerator»  quod  vindex,  quod 
«dorandus,  etiam  ex  opcribus  ejus  demonstrari  ct  evinci  potcst.' 

*^  II  is  notable  tliat  in  ibe  chapter  on  Natural  Thcolo^y,  quotod  in  the  last  not^ 
he  does  not  mention  the  doctrine  of  the  Immorulity  of  the  Soul,  ihough  hc  ccrtainljp 
•ays  nothing  to  intioute  any  desirc  of  positivcly  excluding  it  from  tbc  spherc  of 
thcsc  cnquines. 


INTRODUCTION. 


47 


^ 


N 


including  certain  statements  on  ihe  Trinity  and  the  division  of  the 
elect  and  reprobate,  which  occurs  towards  the  end  of  the  Advance- 
ment  of  Lcaming,  is  altogethcr  lcft  out  in  ihe  De  Augmentis,  pubhshed 
eighteen  years  afterwards.  Nor,  generally,  do  I  notice  in  Bacon's 
later  works  any  disposition  lo  enter  into  details  on  the  more  specific 
doctrines  of  reHgion". 

5lh.  Connected  wiih  this  fact,  is  the  very  wide  toleration  which  he 
was  evidently  ready  to  concede  to  dissidents  from  the  more  generally 
receivcd  theological  opinions.  Witness  ihe  following  passages  from 
the  essay  Of  Unity  in  Rcligion :  *  Concerning  the  Bounds  of  Unity ; 
the  true  placing  of  them  importcth  exceedingly.  There  appear  to  be 
Iwo  extremes.  For  to  cerluin  zelaiUs  all  speech  of  pacificarion  is 
odious.  h  it  p^ace^  Jehu  ?  What  hast  (hou  to  do  with  ptact?  turn  ihee 
bthind  me.  Peace  is  not  the  maller,  but  following  and  party.  Con- 
trariwise,  certain  Laodiceans  and  lukcwarm  persons  ihink  ihey  may 
accommodate  points  of  religion  by  middle  wa^-s,  and  taking  part  of 
both,  and  witty  reconcilemcnts  ;  as  if  they  would  make  an  arbitrcment 
between  God  and  man.  Both  these  extremcs  are  to  be  avoided ; 
which  will  be  done,  if  the  league  of  Christians  penned  by  our  Saviour 
himself  were  in  the  two  cross  clauscs  thcreof  soundly  and  plainly 
espounded:  He  that  is  not  with  us  is  against  us  ;  and  again,  Ile  thai 
is  not  againsi  us  is  with  us;  that  is,  if  the  points  fundamental  and  of 
substance  in  religion  were  truly  dtscerned  and  distinguished  from 
points  not  merely  of  faith,  but  of  opinion,  order,  or  good  intention. 
This  is  a  thing  may  seem  to  many  a  matter  trivial,  and  done  already. 
But  if  it  were  donc  less  partially,  il  would  be  embraced  more  generally.' 


"  Macaulay  (Essay  on  Bacon)  says,  on  thc  whole,  very  truly:  *  Hc  loved  to 
dwcU  on  ihe  power  of  ihc  Christian  religion  lo  effcct  much  that  the  aiicient  philo- 
lophers  could  only  prnmisc  \\c  lovcd  to  consider  ihat  religion  as  the  bond  of 
charity,  the  corbof  cvil  passions  the  consolation  of  Ihe  wretchcd,  ihcsupport  ofthe 
ttroid,  ihe  hope  of  the  dying.  But  controversics  on  sjwculalivc  poiuls  of  thcology 
sccm  to  have  cngaged  scarcely  any  portion  of  his  attention.  In  what  he  wrote  on 
Church  Govemmcnt  he  showcd,  as  far  as  hc  darcd,  a  tolcrant  and  chantablc  spirjt. 
He  tiouhlcd  hinuelf  not  at  all  about  Uomoousians  and  llomoiousians,  Monothe- 
litcs  and  Nestorians.  He  lived  in  an  ogc  in  which  disputcs  on  the  most  subtle 
points  of  riivinityexcited  an  inlense  interest  throughout  Europe,  aiid  nowhere  more 
Uian  in  Englaiid.  Ife  was  placed  in  thc  vcry  thick  of  the  conflicl.  He  was  in 
power  at  the  time  of  thc  S^nod  of  Dort.  and  must  for  montbs  have  been  datly 
dcafcncd  with  talk  about  clcclion,  rcprobation.  and  fiiial  persevcrance.  Yet  we  do 
not  remcmbcr  a  iinc  in  his  works  from  which  it  can  be  itirerrcd  that  he  was  cither 
I  Calvinifct  oi  an  Arminian.*  I  am  disposed,  howcver,to  Ihink  that  this  dcscriplion 
■pplics  with  more  complete  accuracy  to  Bacon's  laler  than  his  caitier  *talc  of  fcel- 
iog  on  these  subjects. 
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'  Concerning"  tHe  Means  of  procuring  Unity ;  men  must  bewar^, 
thaL  in  tlie  procuring  or  muniting  of  rcligious  unlty  they  do  not 
dissolve  and  deface  the  laws  of  charity  and  of  human  society,  There 
be  two  swords  amongst  Chrislians,  ihe  spirilual  and  lemporal ;  and 
both  have  iheir  due  office  and  place  in  the  maintenance  of  religion. 
But  we  may  not  take  up  the  third  sword,  which  is  Mahomet*s  sword, 
or  like  unto  it ;  that  is,  to  propagate  religion  by  wars  or  by  sanguinarj- 
persecutions  to  force  consciences;  excepl  it  be  in  cases  of  overt 
scandal,  blasphemy,  or  intermixture  of  practice  against  the  state; 
much  less  to  nourish  seditions ;  to  auihorise  conspiracies  and  rebel- 
lions;  10  put  tlic  sword  into  thepcople's  hands  ;  and  the  like;  tending 
to  the  subvcrsion  of  all  government,  which  is  the  ordinancc  of 
God.  For  this  is  but  to  dasli  the  first  table  against  the  second  ; 
and  so  to  consider  men  as  Christians,  as  we  forget  ihat  they  are 
men.  Lucrctius  the  poet,  when  he  beheld  the  act  of  Agamemnon, 
that  could  endure  the  sacrificing  of  bis  own  daughter,  exclaimed: 

Tanlum  Relligio  potutt  suadcre  malorum : 

What  would  he  have  said,  if  he  had  known  of  the  massacre  in 
France,  or  the  powder  trcason  of  England?  He  would  have  been 
seven  times  more  Epicure  and  atheist  than  he  was,  For  as  the 
temporal  sword  is  to  be  drawn  with  great  circumspecdon  in  cases 
of  religion  ;  so  it  is  a  tbing  monstrous  to  puC  it  into  the  hands  of 
the  common  people,  Let  that  be  left  unio  the  Anabaptists,  and  other 
furies.  It  was  great  blasphemy  when  the  devil  said,  1  will  ascend  and 
he  Hke  the  Highesl ;  but  it  is  greater  blasphemy  to  personate  God, 
and  bring  him  in  saying,  /  will  dtsccmf,  aml  he  like  fhe  pritue  of 
(farknt:ss :  and  what  is  it  betier,  to  make  the  causc  of  religion  to 
descend  to  the  cruel  and  exccrable  actions  of  murthering  princes, 
butchery  of  people,  and  subversion  of  states  and  governmenis  ? 
Surely  this  is  lo  bring  down  the  Iloly  Ghost,  insiead  of  the  Uke- 
ness  of  a  dove,  in  the  shape  of  a  vulture  or  raven ;  and  set  out 
of  the  bark  of  a  Christian  church  a  Ilag  of  a  bark  of  pirates  and 
Assassins,  Therefore  it  is  most  necessary  that  the  church  by  doctrine 
and  decree,  princes  by  their  sword,  and  all  learnings,  both  Christian 
and  moral,  as  hy  thcir  Mercury  rod,  do  damn  and  scnd  to  hell  for 
ever  those  facls  and  opinions  tending  to  the  support  of  the  same  ;  as 
halh  been  already  in  good  part  done.  Surely  in  counsels  conceming 
religion,  that  counscl  of  the  apostle  would  be  prefixed,  /ra  homims 
non  implet  justiiiam  Dei.  And  it  was  a  notable  observation  of  a  wise 
father,  and  no  less  ingenuousiy  confessed ;  ihat  tkose  which  held  and 
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persuaded  prtisure  of  comciemts^  wen  commonly  inkressed  Iherein  ihim- 
seives/or  iheir  awn  ettds.^ 

Here  we  secm  lo  have  the  first  note  of  ihe  key  which  was 
afierwards  slruck  with  such  elTect  by  ChillingwoiLh  iii  his  R^ligion 
of  Protcstanls,  by  Jcrcmy  Taylor  in  his  Liberty  of  Prophesying,  and, 
above  all,  by  Lockc  in  his  Letters  on  Toleration.  And,  like  these 
writers,  fiacon  probably  did  not  see  the  consequences  of  his  own 
principles.  Like  ihem,  he  would  probably  have  set  limits  to  Tolera- 
tion,  nor  am  I  suie  that  he  wouEd  nat  have  set  prccisely  the  same 
limits  aa  Locke,  namely,  by  excluding  *  Papists '  on  ihe  one  sidc 
and  'Atheists'  on  the  other,  As  in  ihe  casc  of  Locke,  too,  and, 
perhaps,  of  all  who  advocated  Toleralion  in  those  days,  when  the 
tme  principles  of  Political  Philosophy  were  so  imperfectly  understood, 
Bacon's  zeal  against  persccuiion  and  intolerancc  arose,  probably,  in  no 
small  measure,  from  vagueness,  uncertainty,  or  indilTerence,  in  bis  own 
religious  beliefs. 

6th.  The  indifference  of  which  I  have  just  spoken  was,  I  think. 
cenainly  one  of  Bacon's  cbaracteristics  in  relation  to  religious  con- 
uoversies.  Il  was  not  merely  ihat  he  saw  ihe  hoUowness  or  absurdity 
of  many  of  the  disputes  current  in  his  own  day.  '  A  man  tliat  is  of 
judgmcnt  and  understanding  shall  sometimes  hear  ignorant  men  differ, 
and  know  well  within  himself  that  Lhose  which  so  diifer  mean  one 
ibing,  and  yet  they  ihemselves  would  never  agree.'  '  Rlen  create 
opposiiions  which  are  not ;  and  put  ihem  into  new  icrms  so  fixed,  as 
whereas  the  meaning  ougbt  to  govern  the  term,  the  term  in  effect 
govemeih  the  meaning  -^'  A  man  so  acute  as  liacon  could  not 
help  seeing  thus  far,  but  his  indifferencef  I  think,  extendcd  far  beyond 
the  range  of  these  mere  verb.il  quibbles  and  scholastic  combats. 
His  indifference  was  not  simply  an  indifforence  of  the  head;  it  was 
an  indifference  of  the  heart.  Wliat  he  really  cared  for  was  the 
advancemenl  of  science,  the  knowledge  of  nature,  ihe  extension  of 
the  kingdom  of  man  ".  He  diJ  not  rcpudiate  religion,  or  even 
theology ;  ralber,  he  was  a  respectful,  though  silent,  worshipper ; 
but,  like  many  another  man,  he  entered  the  shrine  only  on  occasion, 
while,  at  most  times,  his  business  lay  far  away,  Therc  was,  perhaps, 
a  latent  feeling  that  not  much  knowledge  was  to  be  had  Ln  these 
subjccts,   nuraerous   and   eager  as  were  thc  workmcn   engagcd   in 


"  Ea&y  Of  Unity  in  Religion.    These  passogcs  do  oot  occur  in  the  Esaay  0( 

Keligion,  publihhed  in  1613,  and,  consequeutly,  fiist,  appcared  in  1615. 
"  '  Kt^uum  HozDiui&.'    Tbis  i&  the  bigiuficaal  tillc  of  Uu  Novum  Organum. 
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aitempting;  to  extract  it ;  while,  in  the  wide  field  of  nature,  the  harvest 
was  ready,  though  the  labourcrs  were  few.  And  so  Bacon  contented 
himself  with  working  in  what  appeared  to  him  ihe  more  promising 
field  of  lahour.  He  sought  God  in  nature,  and  there  he  recognised, 
Teverenced,  and  adored  Him.  The  same  God  was  also  to  be  found 
in  the  ark  of  the  Church,  and  the  pages  of  the  Biblc ;  but  Bacon's 
tastes  and  pursuils  lay  another  way,  and  hence,  though  he  had  no 
inclination  to  call  in  question  the  leading  verities  of  faith,  he  received 
them,  always  wiihout  enthusiasm,  and  sometimes,  even,  with  apparent 
indifference. 

7th.  This  last  consideraiion  may  afford  some  explanation  of  the 
two  other  points  to  which  I  shall  call  attention.  One  of  these  is 
ihe  endent  prefcrence  which  Bacon  accords  to  Atheism  over  Super- 
stition.  *  It  were  better  to  have  no  opinion  of  God  at  all,  than  such 
an  opinion  as  is  unworthy  of  him.  For  Ihe  one  is  unbelief,  the 
other  is  contumely :  and  certainly  superstition  is  the  reproach  of 
the  Deity.  Plutarch  saith  well  to  that  purpose:  Surtly  (saith  he)  l had 
rather  a  great  diat  nun  should  say  there  was  no  such  man  at  all  as 
Pluiarch,  than  that  they  shmiM  say  that  there  ivas  one  Plutarch  that 
would  eat  his  children  as  soon  as  they  were  born ;  as  the  poels  speak 
of  Satum.  And  as  the  contumely  is  greater  towards  God,  so  the 
danger  is  greater  towards  men.  Aiheism  leaves  a  man  lo  sense,  to 
philosophy,  to  natural  piety,  to  laws,  to  reputation  ;  all  which  roay 
be  guides  to  an  outward  moral  virtuej  though  religion  'were  not ;  but 
superstition  dismounts  all  thesej  and  erecteth  an  absolute  monarchy 
in  the  minds  ofraen,  Therefore  atheism  did  never  perturb  states ; 
for  it  makes  men  wary  of  themselves,  as  looking  no  further:  and 
we  see  the  timcs  incUned  to  atheism  {as  the  time  of  Augustus  Csesar) 
were  civil  times,  But  superstition  hath  been  the  confusion  of  many 
states,  and  bringeth  in  a  new  primum  mobiie,  that  ravisheth  all  the 
spheres  of  governmeni ".'  In  this  passage,  I  think,  Bacon  thorougMy 
represents  the  spirit  of  his  time.  The  recoil  from  the  superstitions 
of  the  Church  of  Rome,  and  especially  from  the  dangers  with  which 
the  machinations  of  that  Chiu-ch  seemed  to  threaten  the  civil  power, 
had  become,  in  the  reformed  countries,  so  intense,  and  alniost  so 
unreasoning,  that  men  could  conceive  of  no  opinions  equally  dangerous 
either  to  the  well-being  of  the  individual  conscience  or  to  Ihe  security 


*  Efisay  Of  Superstition.  Cp*  a  letter  to  Toby  Matthew  on  his  conveision  to 
Romantsm  (Speddings  Letters  and  Life,  vol.  iv.  p.  lo),  where  wc  find  prcttynearly 
the  same  words  as  those  contained  in  the  beginning  of  Ihis  quotation. 
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of  ihe  state.  It  rcquired  expenenccs  like  those  of  the  French 
Revolution  to  convince  men  that  the  dissolution  of  the  restrainis 
of  religion,  in  minds  which  from  infancy  had  l?een  accustomed  to 
them,  raight  be  even  still  more  desolating  in  ils  effects  on  morals 
and  government.  And  meanwhile,  this  view^  as  slated  by  Bacon, 
bore  fniit  and  multiplied.  Thc  undiscrimjnating  denunciation  of 
Superstition  in  ihe  seventeentb  century,  coupled  with  the  freer  mode 
of  enquiry  into  the  fundamentals  of  religion  which  marked  ihe  close 
of  the  period,  terminated  in  resuUs,  which,  howcver  much  he  may 
have  conlributed  to  tlieni,  lie  would  probabiy  have  been  among  ihe 
last  to  welcomc, 

8th.  The  last  point  which  I  shall  notice  is  also  one  which  had 
a  great  and  undoubted  effect  on  subsequent  speculation.  The 
interesls  of  Bacon,  as  we  have  seen,  wcre  in  the  progress  of  science, 
What  he,  alx)ve  all  tliings,  desired  was  a  clear  and  uninipeded  course 
for.his  favourite  pursuit.  Now  he  could  never  forgei  (or  the  divines 
and  conlroversialists  of  his  time  would  never  have  allowed  him  to 
forget)  what  he  states  so  emphatically  in  the  Novum  Organum  **, 
*  quod  nacta  sit  Philosophia  Naturalis  per  omnes  aetates  adversarium 
molestum  et  difTicilem  ;  supcrstitionem  nimirum,  et  zelum  religionis 
caecum  el  immoderatum.*  What  then  so  effeciual,  and  whal  so  obvious, 
as  to  declare  an  entire  separation  between  the  spheres  of  Science  and 
Theology,  of  Reason  and  Faith?  Their  admixture  had  made  the 
one  fantastic,  and  the  oiher  heretical.  The  remedy,  therefore,  was 
lo  put  them  asunder ;  to  give  to  reason  the  things  of  reason,  and 
to  faiih  ihe  things  of  fajth.  Then,  the  one  would  declare  the  Will 
of  God,  and  the  other  His  Power-'*.  Nor  was  the  idea  of  ihis  truce, 
I  think,  suggested  solely  by  the  motive  of  preserving  the  rights  of 
science.  It  was  in  perfect  sincerity,  I  think,  that  Bacon  wrote, 
'  Concludamus  igitur,  Theologiam  Sacram  ex  verbo  et  oraculis  Dei, 
non  ex  lumine  nalurae  aut  rationis  diclamine,  hauriri  debere.  Scriptum 
cst  enim,  Coili  marrani  gloriam  Dei;  at  nusquam  scriplum  invenitur, 
Coeli  enarrant  voiuniakni  Dei^.^  The  method  of  ihe  Scholastics 
had  been  thoroughly  vicious,  both  in  applying  Scriplure  to  estabhsh 


"  L  80.  *  Nov.  Org.  i.  65,  89. 

^  Dc  Augmcntis,  lib.  ix.  (E.  and  S..  vol.  i.  p.  830).  Cp.  what  be  says  in  the 
chaptcf  on  Katural  Theology  (tii.  1) :  '  Verum  ex  intuitu  renjm  naturalium  atquc 
humanae  rationi!»  principtis,  dc  6dei  mysteriis  vel  ratiocina.ri  vd  etiam  suadere 
Tchementius  aut  mrsus  ca  curiosius  inlrospiccrc  et  vcntilare  et  de  modo  myhterii 
inquirere,  haud  lutum  mco  judicio  fucrit.  Da  Fidti  quae  Fidei  svnt,  ♦  *  •  *  * 
Quare  frustra  sudaverit.  qui  cocleslia  religionts  arcana  nostiac  rationi  adaptare 
ccmabitur.' 
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the  principles  of  science,  ajid  in  applying  reason  to  establish  the 
principles  of  religion.  Far  different  was  the  procedure  recommended 
by  Bacon  botli  in  Lhe  one  case  and  Lhe  oLher.  *  Qaantum  vero  ad 
Illationes,  nosse  debemus,  relinqui  nobis  usum  rationis  et  raliocina- 
tionis  (quoad  mysteria)  secundarium  quendam  et  respectivum,  non 
primitivum  et  absolutum.  Postquam  enim  Articuli  et  Principia 
Religionis  jam  in  sedibus  suis  fuerinl  locaia,  ita  ut  a  rationis  examine 
penilus  eximantur,  lum  demum  conceditur  ab  illis  EtaLiones  derivare 
ac  deducere,  secundura  aualogiam  ipsorum.  In  rebus  quidem  na- 
turalibus  hoc  non  tenct.  Nam  et  ipsa  principva  examini  subjiciuntur ; 
per  Inductionem  (inquam)Hcetminime  per  Syllogismum;  atque  eadem 
illa  nullam  habent  cum  ratione  repugnantiam,  ut  ab  eodem  fonte  tum 
primae  propositiones  tum  mediae  deducantur.  Aliter  fit  in  Religione; 
ubi  et  primae  propositiones  authypostatae  sunt,  atque  per  se  sub- 
sistentcs ;  et  rursus  non  re^ntur  ab  illa  Ratione  quae  propositiones 
consequentes  deducit^'.'  That  it  did  not  occur  Lo  Bacon  to  ask 
on  what  grounds  the  authority  of  Scripture  itself  reposed,  may  lo 
us  appear  strange,  but  this  was  not  one  of  the  questions  which  the 
men  of  that  age  were  in  the  habit  of  putting.  I  see  no  reason 
to  doubt  thai  Bacon  accepied  the  authority  of  Scripture  as  an  «himatc 
fact,  though,  as  I  have  already  intimated,  he  may,  especially  towards 
Ihe  latter  period  of  his  hfe,  have  felt  some  hesitalion  as  to  the 
iruth  or  exactitude  of  some  of  the  dogmaiic  mferences  which  had 
been  deduced  from  its  language. 

This  sharp  separalion  of  ReJigion  and  Science,  Faiih  and  Reason, 
exercised  a  considerablc  influence  on  Bacon's  succcssors.  Hobbes, 
while  he  shewed  no  dispositiou  lo  restrict  scientific  discussions, 
relegated  religion  altogether  to  the  cognisance  of  the  tnagisirate.  It 
was  the  duty  of  the  state  to  provide  a  religion  for  its  subjecls, 
and  ihese  had  nothing  to  do  but  to  accept  it  without  doubt,  or, 
at  lcast,  without  any  cxpression  of  doubt.  Thus,  thc  sphere 
of  religion  was  removed  altogether  from  the  arena  of  discussion, 
and  we  seem  here  to  have  almost  a  parody  of  some  of  the 
principles  propoundcd  by  Bacon,  Pascal,  ihough  whether  he  was 
infiuenced  by  the  ttTiiings  of  Bacon  or  not  I  have  no  sufficicnt 
grounds  for  determining,  attempted  to  make  the  divorce  belwecn 
Faith  and  Reason  complete,  in  the  interesls  of  Rehgion,  as,  at  a 
later  period,  Hume  did,  or  pretended  to  do,  in  ihe  inierests  of 
Philosophy,  Locke,  though  he  wrote  a  treatise  on  the  Reasonableness 
of  Christianity,  shews  no  disposition  in  his  Essay  either»  on  the  onc 

"  De  Augin.  Lib.  ix.  E.  and  S.,  vol.  i.  pp.  833.  833. 
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hand,  to  question  tlie  authority  of  the  Scriptures  and  the  first  truths 
of  Christianiiy,  or,  on  the  other  hand,  to  allow  them  to  exert  any 

influence  on  his  philosophical  apeculations.  Bayle  tries  to  exag-gerate 
the  discrepancies,  but,  not  having  ihe  robust  faith  of  Bacon  or  Locke, 
hc  seems,  vrith  some  hesitation,  ready  to  sacrifice  the  claims  of 
religious  belief  to  the  exigencies  of  human  roason.  But,  however 
it  may  have  been  with  pariicular  individuals,  I  cannot  question  that 
the  general  tendency,  predominant,  especially  in  Fngland,  till  quite 
rccently,  to  draw  a  distinct  linc  of  demarcation  between  the  spheres 
of  religion,  on  the  one  side,  and  philosophy  and  science,  on  the 
olhcr,  and  lo  combine  a  sincere  belief  in  the  traditiona!  loachirg  of 
the  Bible  or  the  Church  with  a  perfect  independence  in  the  sphere 
of  speculationj  is  due,  in  very  large  mcasure,  to  the  teaching  and 
example  of  Bacon.  Whcthcr  this  procedure  be  or  be  not  legitimate, 
ihis  is  not  the  place  to  enquire  **. 


\  8.     THE    \fEANINO    ATTACHED    BY    BACON    TO   THE 

WORD   '  FORM  ^**.' 

What  Bacoa  precisely  means  by  ihls  word  '  Form/  is  one  of  the 

first  questions  which   must   occur  to   cvery  reader   of  the   Novum 

Organura,  and  it  is  probably  one  of  the  last  difficuhies  which  will 


••  In  vriliDg  this  scction^  I  have,  of  coursc,  read  carcfully  the  considerable  por- 
tion  of  hia  worlt  whidi  Kuno  Fischer  dcvotcs  to  thc  same  subjecl.  Eul  my  conclu- 
kion»,  inaiiy  of  whlch  agrcc  with  his,  had  almost  all  bcen  previously  arrived  at  by 
an  indcjxrndcut  sludy  of  Bacon's  writings. 

*  For  the  sake  of  those  who  are  unacquainted.  or  hnve  only  a  slight  acquainlance, 
wilh  thc  philosophy  of  Aristotle,  it  is,  pcrhaps.  deairablc  that  I  should  hci^e  gjve  a 
brief  account  of  the  Arlstotclian  dtstinction  of  the  Four  Causcs.  Thcse  are  popn- 
larly  Itnown  as  thc  Matcrial,  Formal,  Final,  and  Efllicient  Cau&cs.  Thcir  Greek 
eqiiivalents  are  respeclively :  for  thc  Material  Cause,  ^  ^Kji  or  ri  if  o5  or  rh 
irwtHcfifttyxjr ;  for  thc  Formal  Causc,  to  fJSoi  or  ^  fiopip^  or  t6  ti  i}c  tTvxu  or  Td 
ri  krri  or  ^  oimia;  for  the  Fina!  Cause,  ru  ol  ivfxa  or  ro  rivot  UtHa  or  rd 
riXo» ;  for  the  Efiicient  Cause,  rd  S$t¥  ^  ^X^  t^>  niy^<T<ot9  or  rd  oOtv  ^  Kitnjirit 
or  rd  Mfovv.  Of  thcse,  thc  Formal  aud  Material  Cause  can  only  be  known  in 
felation  lo  cacli  other ;  thus.  the  block  of  marble,  which  is  matter  in  relation 
to  thc  formcd  statuc,  itsclf  hos  form  in  relalion  to  the  quarry  froni  which  it 
was  hewn.  and  this  again  in  relation  lo  the  stuff  oul  of  which  it  was  fomicfl, 
and  so  on,  lill  wc  comc  to  the  vpdmj  HKij  or  shapelcss  matter  or  mattcr 
wiihom  form,  which,  however.  is  a  mere  mental  abstniction.  having  no  actual 
oristence.  Nor  is  malter  ncccssarily  body.  Thus  ;Phys.  II.  3),  letters  are  ihc 
matler  of  syllablcs,  aiid  thc  premisses  the  matter  of  a  syllogism.  It  is  simply 
that  on  which  form  supcrvcnes  (r^  rlran'  6rrwv  Aviytcrj  tovto.  sc.  tlie  form,  i7vat. 
Aa.  Port.  ii.  11) ;  and  form  super\*cning  on  matter  brings  into  existcnce  the  finished 
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be  cleared  frotn  his  path.  I  was  at  one  lime  inclined  to  think  that; 
in  various  parLs  of  liis  works,  he  attached  to  it  Iwo  entircly  distinct 
meanings,  which  may  be  represeuLed  roughly  by  *  cause '  and  '  essence,' 
but,  as  will  appear  from  the  sequel,  I  am  now  of  opinion  ihai,  ihough 
the  word  has  undoubledly  various  shades  of  meaning  in  diffcrent 
places,  all  tbese  admit  of  derivaiion  from  a  single  concepiiou.  The 
best  course  of  proceeding,  however,  will  be,  first,  to  collecl  the 
more  important  passages  in  which  he  attempls  either  to  define  the 
icrm,  or  to  state  wiih  precision  ihe  sense  in  which  he  accepts  or 
does  not  accept  tbe  investigation  of  *fonns'  as  a  legitimate  branch 
of  his  own  philosophy. 

The  most  striking  passage  of  all,  perhaps,  is  that  in  Nov.  Org.  i. 
51;  '  Intellectus  humanus  fertur  ad  abstracla  propter  naturam  pro- 
priam.  *  »  ♦  ♦  Materia  potiusconsiderari  debet,  et  ejus  schematismi, 
et  meta-schematismi,  atque  actus  purus,  et  lex  actus  sivc  motus; 
Formae  enim  commenta  animi  humani  sunt,  nisi  libeat  leges  illas 
actus  Formas  appellare/  In  strong  conirast  with  this,  is  ihe  passage 
in  De  Augmentis,  iii.  4  (E.  and  S.,  voL  i.  pp.  564-568),  where  he 
states  'inventionem  Formamm  ex  omnibus  scientiae  partibus  dig- 
nissimam  esse  quae  investigetiir,  si  modo  fieri  possit  ut  reperiantur. 
Ad  inventionis  possibilitatem  vero  quod  attinet,  sunt  certe  ignavi 
regionum  expioratores,  qui  ubi  nil  nisi  coelum  et  ponLum  vident, 
lerras  ultra  eise  prorsus  ncgant/  This  passage  (which  is  far  too 
long  to  be  quoled  at  length)  is  well  worlhy  of  the  student's  atlention, 
and  should  be  read  with  care  **.    I  may  specially  refer  to  the  following 


product,  Iw  it  the  statue,  man,  life.  mind,  healtli,  or  what  not.  The  efficient 
cause  is  that  by  the  instrumentnlity  of  which  form  RU[iervenes  upon  malter, 
a»,  for  instance,  in  the  case  of  the  statue,  the  sculptor,  or,  in  the  casc  of  health. 
the  medical  art,  or,  in  thc  case  of  the  univcrsc  at  largc,  Gocl  or  j-ovi.  The 
Einal  cause  (and  it  is  always  assumed  by  Aristotle  ihat  there  is  one ;  ov^iv 
tiirrfv  ^  <pi(ftt  wottt)  is  ihat  for  which  the  objccl  exists,  the  cnd  it  subscires,  a% 
for  instancc,  in  the  case  of  a  statue,  the  pleasure  or  improveinent  of  nian,  in  the 
coiie  of  the  bones  of  aii  animal,  the  suppoit  of  the  body  ajid  the  protcction  of  its 
softer  parts,  in  thc  cose  of  ihc  btatc,  thc  wclfarc  of  thc  citizcns,  and  so  on. 

Thc  student  who  requires  furlhcr  infonnalion  should  consult  Ueberwcg.  Zcller,or 
some  other  Ilistoiy  of  Philosophy.  He  should  also  read,  with  special  attcntiont 
Phys.  ii. .?  (rcpeated  in  Metaph.  iv.  (v.)  a).  Metaph.  i.  3,  and  An.  Post.  ii.  ix.  On 
thc  qucslion  of  the  coincidences  which  sotnetimcs  exist  amongst  thesc  Caoses.  and 
other  difficulties,  I  have  not  entered.  Nor  do  I  think  it  would  be  of  any  scrvice  to 
draw  out  the  differences  of  meaning  in  these  terms  as  employed  by  Bacon  aud  a« 
craploycd  by  Aristotlc.  Thc  studcnt,  who  is  cven  modcratcly  acquaintcd  with  both 
authors,  can  easily,  if  he  has  thc  curiosity,  do  this  for  himself. 

*^  Thc  passa|;e  is  to  be  foutut  wilh  littlc  variation  in  thc  much  carlier  work,  thc 
Advancement  of  Lcamtng,  puUl^hcd   in  1603.    Sce  bk.  ii.  (E.  aud  S.,  voL  iiL 
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points  as  noteworthy.  He  speaks  of  an  inveleraLc  opmion,  '  Rerum 
formas  essentiales,  seu  veras  differentias,  nulla  humana  inveniri 
diligentia  posse.'  Plato,  a  nian  of  a  subHnie  genius,  who  saw  every- 
thing  as  from  a  high  rock,  in  his  doctrine  of  Ideas  perceived  Ihat 
Forms  are  the  trae  object  of  knowledge ;  *  utcunque  sententiae  hujus 
verissimae  fructum  amiserit,  Formas  penitiis  a  Materia  abstractas, 
non  in  Materia  determinatas,  contemplando  et  prensando.'  *  Quod  si 
diligenter,  serio,  et  sincere,  ad  actionem  et  usura  oculos  convertaTnus, 
non  dif!icile  erit  disquirere,  et  notitiam  asFequi,  quae  sint  illae  forraae 
quarum  cognitio  res  humanas  miris  modis  locupletare  et  beare  possit.' 
The  fonns  of  substances  (except  ihat  of  man,  whose  form,  according 
lo  the  scriptural  expression,  secms  to  be  'spiraculum  vitae')  *ita 
pcrplexae  sunt  et  compUcatae,  ut  aut  omnino  de  iis  inquirere  frustra 
8it,  aut  inquisitio  earum,  qualis  esse  potest,  seponi  ad  tempus,  et 
postquam  formae  simplicioris  naturae  ritc  cxploratae  sint  et  invenlae, 
tum  demum  institui  debeat,'  We  ncxt  have  the  notion  that  the  forms 
of  simple  natures  or  quaiities,  such  as  dense  and  rare,  liot  and  cold, 
heavy  and  light,  &c.,  like  the  letters  of  ihe  alphabet,  are  only  few 
in  nuraber,  that,  consequently,  the  problem  of  discovering  them  is 
not  an  impossible  one,  and  that,  when  discovercd,  we  may,  by  com- 
bination  of  them,  arrive  at  a  knowledge  of  the  *  essences  and  forms ' 
of  all  substances.  Speaking  a  littJe  further  on  of  these  '  simplices 
rerum  formae,'  or  'formae  primae  classis/  he  says,  Micet  numero 
paucae,  tamen  commensuraiionibus  et  co-ordinationibus  suis  omnem 
varietatem  constiluunt.'  The  efficient  cause  is  distinguished  from  the 
form,  as  being  *nihil  aliud  quam  vehiculum  formac/  Lasdy,  the 
knowledge  of  the  form  frees  and  vastly  enlarges  human  power: 
*  Causae  enim  physicae '  (that  is,  ihe  efficient  and  matcrial  causcs) '  novis 
invenlis,  in  simili  materia,  lucem  et  ansam  praebent ;  at  qiii  formam 
aliquam  novit,  novit  eiiam  uUimara  possibiJitatem  supcrinducendi 
naluram  illam  in  omnigenam  materiam,  eoque  minus  inter  operandum 
restringitur  cl  alligalur,  vcl  ad  materiae  basim,  vel  ad  conditionem 
efficientis".' 

Retuming  lo  the  Novum  Organum,  we  fmd  that,  in  the  second 
book,  Bacon  attempts  to  describe  Form  by  a  numbcr  of  equivalents. 
Thus,  at  the  very  beginning,  he  says :  *  Super  datum  corpus  novam 
naturam,  sive  novas  naturas  generare  et  superinducere,  opus  et  in- 
tentio  est  humanae  potendae.     Datae  autem   naturae  fonnam,  sive 


^*  Thc  Bamc  idcas  occur  in,  pcrhaps,  a  still  more  striking  form  in  Nov.  Org. 
u.  3. 
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differentiam  veram,  sive  naturam  naturantem,  sive  fontem  emanaiionis 
(ista  enim  vocabula  habcmus,  quae  ad  indicationem  rei  proxinie 
acccdunt)  invenire,  opus  et  intenlio  est  humanae  scientiae.'  Again. 
in  ii.  4,  he  lells  us  :  *  forma  vera  talls  est,  ut  naturam  datam  ex  fonte 
aliquo  essentiae  deducat  quae  ine«t  pluribus,  et  notior  est  naturae 
(ut  loquuntur)  quam  ipsa  fornia ; '  in  other  words,  it  is  the  '  differentia 
vera.'  In  ii.  20,  ad  fin.  he  calls  it  the  'definilio  vera:'  *Ex  Vin- 
demiatione  autem  ista  Priraa,  Forma  sive  definitio  vera  Caloris  lalis 
cst,'  &c.  In  annther  place  (ii.  13),  thc  form  13  actually  dcscribed  as 
'ipsissima  res^ .'  Then,  there  are  other  passafjes,  where,  aa  in  i.  51, 
an  atiempt  is  made  10  explain  it  by  means  of  ihe  word  'law.'  Thus, 
in  ii.  2,  we  have  the  passage :  *  Licet  enim  in  natura  nihil  vere  existat 
praeter  corpora  individua,  edentia  actus  puros  individuos  ex  lege  ; 
in  doctrinis  tamen,  iUa  ipsa  lex,  ejusque  inquisitio,  et  inventio,  atque 
explicaiio,  pro  fundamenlo  est  lam  ad  sciendum,  quam  adoperandum. 
Eam  autem  legem,  ejusque  paragraphos,  formarum  nomine  inielli- 
gimus;  praesertim  cum  hoc  vocabulum  invaluerit,  et  familiariter 
occurrat.'  Again,  in  ii.  5,  we  have  the  expression  Meges  funda- 
raentalcs  et  communes,  quae  constiluunt  formas.'  But,  |>erhaps,  ihe 
most  explicit  passage  of  all  is  ihat  in  ii.  17:  *Nos  enim  quum  de 
formis  loquimur,  nil  aliud  intelligimus,  quam  leges  illas  et  determina- 
tioncs  actus  puri  quae  naiuram  aliquam  simplicem  ordinant  et  con- 
stituunt,  ut  calorem,  lumen,  pondus,  in  omniraoda  materia  el  subjecto 
susceptibili.  Itaque  eadem  res  est  forma  calidi  aut  forma  luminis,  et 
lex  calidi  sive  lex  luminis.' 

Now,  ihese  various  passages  admit,  I  think,  of  being  ranged  under 
iwo  classes,  according  as  the  word  *  Form '  may  be  replaced  by  words 
like  esscnce,  diflTereniia,  definition,  Ac,  or  by  words  like  law,  cause, 
&c.**  In  the  first  class  of  passages,  we  may,  perhaps,  best  arrive  ai 
Bacon's  meaning  by  distinguisiiing  the  different  kinds  of  attributes 
which  may  be  predicalcd  of  any  substance  or  qualily.  Leaving  out 
purely  accidental  attributes.  which  are  sometimes  predicable  and 
sometimcs  not,  these  may  be  divided  into  such  as  are  derived  from 
other  atuributes,  as  effecls  from  causes,  and  those  which,  30  far  as  we 


"  '  Cum  cnim  Forma  rci  sit  ipsis^ma;  res;  neque  difl^eral  res  a  Forma,  aliter 
qaam  difTeninl  appareiis  et  exiiitcni»,  aut  exlerius  et  interius,  aut  in  ordine  ad 
humincm  et  in  ordine  ad  uuiversum.'  Introduction  to  Aph.  ij.  Sce  my  note  on 
the  passagc. 

*  Thcre  is  onc  pa&sagc  (t  75),  in  which  thc  Iwo  roeanings  arc  bronght  together: 
'  Hinc  opinio,  quod  formae  sive  verae  rerum  difTerentiae  (quae  revera  sunt  lcgcs 
actus  puri)  mventu  impossibilcs  sint,  et  ultrai  homiiiem.' 
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can  ascertain,  are  independcnt  and  undcrived.  The  latter  are  what 
may  be  called  ihe  essential  attributes,  and,  taken  together,  conaiitule. 
in  the  most  intelligible  sense  which  can  be  attached  to  ihat  word,  ihe 
essettfe  of  the  substance,  class,  or  quality^".  Whcn  wc  attcmpt  to  express 
thc  essence  in  words,  we  enumerate  ihe  essential  qualities,  or  constnict 
its  dtfinUion.  But  the  important  or  charactcristic  part  of  the  dcfinition 
is  the  dijffrfntia  ;  for  ihe  genus  may  be  regarded  as  alrcady  known 
before  we  begin  to  define,  our  objecl  being  lo  discover  the  differentia 
or  differentiae  which  distinguish  the  term  defincd  from  certain  other 
terms  which  fall  under  the  sarae  genus.  We  see,  ihen,  how,  from  the 
conception  of  the  aggregate  of  indcpcn(!ent  and  undcrived  (or,  as  we 
tnighl  call  them,  ;>r/w(7r>')  attribuies,  we  are  able  to  explain  alike  the 
expressions  of  essence,  definition,  and  differentia,  whether  appljed  to 
a  class  (as,  say,  man  or  horse),  or  to  whai  is  ordinarily  called  a  sub- 
stance  (as,  say,  gold),  or  to  a  quality  (as,  say,  heat).  It  is  only  to  the 
iast  of  these,  however,  namely  qualilies  or  '  yimple  natures,'  ihat  Bacon 
regarded  his  mcthod  as,  at  least  immediately,  applicable. 

Coming  to  the  second  class  of  passages,  in  which  the  concepdon  of 
'  law'  predominates,  we  find  that  they  are  founded  on  the  scholastic, 
or  ralher  Arisloielian,  distinction  of  potentia  and  actus,  Tivvaftiv  and 
ipiprytm,  As  this  distinction  is  explained  in  the  notes  on  i.  51,  I  may 
refer  the  rcader,  who  is  not  already  acquaintcd  with  it,  to  that  place. 
The  'form'  is  'lex  actus  sive  motus/  '  !ex  illa  et  deierminatio  actus 
puri  quae  naturam  aliquam  simplicem  ordinat  et  constituit  in  omni- 
moda  materia  et  subjecto  susceptibili/  The  '  form,'  then,  according 
to  this  mode  of  representing  it,  is  the  law  which  governs  (or.  as  we 
should  rather  say,  expresses)  the  process  by  which  a  quality  (or  body) 
is  developed  out  of  its  pre-existing  conditions.  It  may  be  defined  as 
ihe  law  of  the  development  or  manifeslation  or  production  of  any 
givcn  quality  or  body.  (Cp.  Xov,  Org.  II.  25  ad  init.)  And,  if  we 
Xake  into  account  the  pre-existing  eonditions  as  well  as  the  law  of 
their  development,  we  obtain  the  concepdon  of '  cause '  in  ils  fullest 
extent.  We  thus  see  how  the  word  *  form '  may  be  replaced  by  *  law  * 
or  '  cause.' 

Now,  is  it  possible  to  reconcile  or  bring  into  any  conncction  these 
two  apparently  divergent  meanings?  The  form,  we  have  seen,  is^ 
according  to  ihe  one  concepiion,  the  aggregate  of  ihe  primary  or 
underived  atthbutes  from  which  ihc  other  attributes  are  derived,  as 


•  For  a  furthcT  explnnntion  of  my  meaning  and  for  illustrations  of  what  I  havtf 
iaid  tn  ihc  tcxt,  ihc  studcnt  may  consult  ihe  chaptcrs  on  Meads  of  Predicablcs  luid 
Dcfinitions  in  my  Dcductivc  Logic. 
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effects  from  causes.  According  to  the  other  conception,  it  is  the  law 
according  to  which  the  phenomenon  in  question  is  developed  out  of 
pre-existing  condilions,  or,  taking  into  account  the  conditions,  it  is,  in 
brief,  its  cause.  But,  pracLically  (and  the  practical  interest  is  with 
Bacon,  we  must  recollect,  always  suprcme),  these  V^o  conceptions 
may,  if  we  take  a  sufliciently  sanguine  view  of  human  power,  be 
regarded  as  leading  to  the  same  result.  Givcn  thc  aggregate  of 
primary  and  underived  attributes,  and  we  are  able  to  produce  the 
plienomenonj  or,  ralher,  it  follows  as  a  matter  of  course.  Given  the 
pre-existing  condiiions  and  the  law  of  their  development,  and  {on  the 
important  assumption  that  we  are  able  to  put  this  law  in  action,  that 
we  possess  an  '  efiiciens' aa  a*vehiculum  formae')we  are  ourselves 
able  to  produce  the  effect.  Thus,  the  knowledge  of  ihe  essence  (in 
the  sense  which  I  have  attached  to  ihat  word)  and  the  knowledge  of 
the  cause  are,  for  all  praciical  purposes,  the  same ".  If,  lo  lake 
Bacon's  instances,  we  know  that  heat  consists  in  a  certain  kind  of 
motion,  or  whiteness  in  a  certain  juxtaposition  of  particles,  we  are 
already  acquainted  with  the  law  of  its  development  or  cause  of  its 
produciion.  Or,  to  lake  Lasalle'a  insiance  of  *  Form  '  (which  seems 
to  me  a  very  good  one),  if  we  are  acquainted  with  Newton's  analysis 
of  a  white  ray  of  light  into  tbe  several  coloured  rays  ofwhich  it  is 
composed,  il  is  indifferent  whether  we  speak  of  these  rays  as  consti- 
tuting  (  =  being  the  esscnce  of)  whiteness,  or  as  producing  (  ^  being 
the  cause  of)  whiteness.  And,  as  substances  or  concrete  bodies  were, 
according  to  Bacon's  conception,  *formae  copulatae,'  or  combinations 
of  certain  *simple  natures,'  a  knowledge  of  the  'essence'  would,  in 
Iheir  case  also,  be  equivalent  to  a  knowledge  of  ihe  *cause.'  So  far, 
indced,  did  Bacon  carry  this  idea  that  he  supposcd  that,  if  we  could 
ever  attain  (as  he  did  not  despair  of  attaining)  to  a  knowledge  of  the 
various  *  simple  natures*  which  constitute  substances,  we  should  be 
ftble,  by  superimposing  them  sevcrally,  one  on  the  other,  to  produce 
the  substance  in  question.  See,  for  instance,  the  beginniiig  of  the 
5th  Aphorism  of  the  Second  Book  of  the  Novum  Organum,  which 
furnishes  a  good  cxample  both  of  the  simplicily  which  he  ascribed  lo 
Nature  and  of  the  sanguine  expectations  which  he  had  formed  of  our 
uliimate  power  over  its  operations. 


*  To  this  explnnation  it  might  ccrtainly  bc  objected  that  I  lun  conrounding  laws  of 
co-existence  wiih  laws  of  successioii.  But  then,  I  think»  it  might  be  rcplied  thal  we 
must  conceive  of  thc  sccondary  or  dcrived  qualilic<i  as  foUowing  on  the  collocation  of 
thc  primaiy  or  undcrivcd  quililics,  evcn  ihough  the  lime  occupicd  \x  in&uitesimal. 
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The  great  diflference  which  Bacon  himself  conceived  as  distinguish- 
ing  his  own  doctrine  of  Forms  from  ihat  of  thc  Schoolraen  was  ihat, 
whereas,  with  thcm,  the  '  Form '  simply  replaced  ihe  thing  to  be 
expl^ned  by  some  empty  abstraction,  with  him,  the  '  Form '  was  to 
set  forth  the  several  condiiioiis  on  which  ihe  phcnomenon  was  de- 
pendent,  and  thus  render  possible  its  artificial  production.  That  this 
conception,  however  obscurely  and  ambiguously  it  is  often  stated,  ia 
an  cminently  just  and  fertile  one,  cannot  be  doubted. 

The  reader,  who  is  acquainted  with  ihc  logic  of  Aristolle,  will  not 
fail  to  nolice  the  parallel  between  Bacon's  conception  of 'Form/  as 
including  ihe  ideas  of  essence,  definition,  and  cause,  and  that  class  of 
essential  definitions  in  which  the  cause  of  the  thing  defined  is  set  forih 
in  the  definition,  as,  for  instance,  rl  d'  «orl  ^povri^  \  y^^jtos  airoc^fvwftiinv 
irvpis  «V  vf<p€<rt»  (An.  Posl.  ii.  lo).  To  know  a  thing  (that  is,  to  know 
its  essence)  and  to  know  its  cause  are  frequently  stated  by  Aristotle 
to  be  identical.  Thus,  r6  W  tariw  tldiifat  ravrtJ  iari  kqX  6m  W  (otif. 
An.  Post.  ii.  a  ". 

The  reader  will  find  a  good  account  of  '  Forra '  in  Mr.  EIlis's 
General  Preface  to  the  Philosophical  Works  of  Bacon,  sect.  8,  My 
conclusions  are  in  genera!  accordance  with  his,  Ihough  I  have  arrived 
at  them  by  a  somcwhat  diffcrcni  route. 


§  9.     THE    MKTUOD   OF    EXCLUSIONS. 


Bacon  evidenily  regarded  Uiis  meihod  as  the  comer-stone  of  his 
system".     See,  for  instance,  Nov.  Org.  i.  69,  105;   ii.  15,  16,  19, 


"  On  thc  Aristotclian  doctrinc  of  Definition.  which  prcsents  scvcral  points  of 
interest  in  conncclion  with  what  has  been  said  in  thi^  &cction,  scc  the  excidleni 
moQograph  of  Kassow,  Aristotclis  de  Nolionis  Dclinitione  Doctrina,  Uerlin,  1843. 
TTiose  who  bave  not  access  to  this  work  may  with  advantage  consuU  Grotc's 
Aristotle  or  the  Apptndix  on  DeAoilion  in  Manscfs  Edition  of  Aldrich. 

"  Mr.  Ellis  refers  lo  a  curious  and  apt  pa^tsagc  in  thc  exposition  of  the  Fablc  of 
Cupid  (De  Friiicipiis  atque  Origiaibus,  K  and  S.,  vol.  lii.  pp.  Si,  Si):  '  Idque  a 
pambola  ipsa  moneniur.  ubi  elcganter  fingitur  Cupido,  ovum  Nocte  incubante  ex- 
clu&um.  •  •  *  •  *Aptissimcautem  rcfertur  illud  lieovo  Noctisad  dcmonslrationes 
per  quas  Cupido  istc  in  lucem  cditur.  (^uae  cnim  pcr  afilirmativas  concluduntur, 
Tideutor  partus  lucis;  quac  vero  per  negativas  et  exclusioncs,  ca  tanquam  a  lene- 
bris  et  nocte  exprimmitur  et  educuntur.  Est  autcm  iste  Cupido  vcrc  ovam 
exclusum  a  Noctc;  notitia  enim  cjus  (quae  omnino  habcri  potest^  proccdit  j>cr 
cxdusiones  et  ncgativas.' 
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To  understand  his  mcaning-,  those  passagcs  should  be  carefully 
fliudied  in  conncction  wiih  each  othcr  as  wcll  as  wJth  the  various 
places  where  he  speaks  of  the  discovery  of  Forms. 

The  complex  subsiances  and  operaiions  of  nature  admitted,  be 
conceived,  as  we  have  already  seen  in  the  section  on  '  Forms/  of 
being  broken  up  inlo  a  few  '  simplc  nalures,'  just  as  the  numerous 
words  of  a  langua^e  are  compnsed  of  a  small  number  of  stmple 
sounds  or  letters.  The  first  business  of  science,  then,  was  to  ascertain 
the  '  forms '  of  thcse  simple  natures.  This  might,  he  supposed,  be 
effected  by  mcans  o^  the  '  Meihod  of  Exclusions.'  The  number  of 
'sirnple  natures '  being  limiled,  and,  as  he  seems  to  have  thougbt, 
at  least  uliimately  ascertainable,  if  we  wish  to  find  with  what  other 
nalure  any  given  nature  is  invariably  connected  (this  phrase  is  mine, 
not  his)  eilher  as  an  effect  or  as  a  species,  we  have  nothing  to  do 
bul  to  go  on  ascertaining  with  what  nanires  it  is  noi  so  connected. 
And  if  we  can  succeed  in  e.xcluding  all  but  one,  it  follows  that  this 
is  the  nature  of  which  we  are  in  search.  '  Est  itaque  Inductionis 
verae  opus  primum  (quatenus  ad  inveniendas  formas)  rejeclio  sive 
exclusiva  naturarum  singularumj  quae  non  inveniuntur  In  aliqua 
instantia,  ubi  natura  data  adest;  aut  inveniuntur  in  aliqiia  instantia, 
ubi  natura  data  abest;  aut  inveniujitur  in  aliqua  instantia  crescere, 
cum  naiura  data  decrescat;  aut  decrescere,  cum  natura  data  crescat. 
Tum  vcro  post  rejectionem  et  exclusivam  debilis  modis  factam,  secundo 
loco  (tanquam  in  fundo)  manebit  (abeunlibus  in  funnum  opinionibus 
vohtilibus)  forma  affirmaliva,  solida,  et  vera,  et  hene  terminata''.'  In 
Ihe  present  stale  of  knowledge,  however,  he  does  not  seem  to  think 
this  ideal  attainable.  *  Neque  vero  ipsa  exclusiva  ullo  modo  perfecta 
est,  neque  adeo  esse  potest  sub  initiis '  (ii.  19).  Hence  ihe  necessity 
not  only  of  ihe  '  Tables,'  but  also  of  tlie  '  praerogativae  iostanliarum ' 
and  other  'aids  of  the  imelleci,'  in  order  to  compleie,  as  far  as 
may  be,  thc  *  Exclusiva.'  as  well  as  of  some  method  of  clearing  up 
our  conceptions  of  thc  '  simple  naturcs'  (which  method  he  like- 
wise  regarded  as  inductive,  ihough  he  says  nothing  further  about  it  **. 
See  i.  14, 18).  *  Itaque  nos,  qui  nec  ignuri  sumus,  nec  obliti,  quantum 
opus  aggrcdiamur^  (viz.  uc  ficiamus  intcllectum  humanum  rebus  et 
naturae  parem)  nullo  modo  acquiescimus  in  his,  quae  adhuc  prae- 


*  Nov.  Oig.  ii.  i6. 

"  I  am  inclined  to  Uiink  that  Bacon  &Dpposed  the  work  of  clearing  up  onr  con- 
ccptioits  and  llml  of  ciitabli^hing  tnit:  axiomb  would  prucced  pari  pasitu,  though 
Mr.  Ellis  (Gcncral  Preface,  p.  37)  is  apparently  of  a  diifercnt  opmion.  Scc  niy  note 
on  ii.  19. 
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cepimus  :  sed  et  rem  in  ulterius  provehimus,  et  fortiora  auxilia  in 
usum  imellectus  machvnamur  ei  ministramus ;  quae  nunc  subjun- 
gemus  ".' 

Now,  perhaps,  ihe  first  remark  that  occurs  to  oneinconsidering  this 
method  is  ihat  it  seems  lo  bc  assumed  that  tsftxy  ^simple  nature '  has 
some  othcr  'simple  nature'  which  is  its  form,  or  part  of  its  form.  Thus, 
heat,  which  is  itself  a  simple  nature,  is  a  species  of  motion,  or,  to 
put  thc  same  thing  in  difTerent  words,  an  efifect  of  motion.  Some 
of  the  •  simple  nalures/  iheii,  are  ^enera  or  causes  of  LJie  other 
simplc  nalures.  But,  if  so,  there  must  cvidenLly  be  some  one  or 
more  of  ihe  'simple  natures'  which  cannol  be  broupjht  under  any 
genus  or  cause.     This  or  these,  then,  have  no  '  form  ".' 

Another  remark,  already  made  by  Mr.  ElHs*^,  is  that  of  the  two 
concomitant  nalures,  or,  as  we  have  put  it,  of  the  two  natures 
invariably  connected,  there  is  noihing  to  determine  which  is  the  Form 
of  the  other,  except  the  somewhat  vague  slatement  ihat  one,  besides 
being  convenible  wiih  thc  othcr,  is  a  iimitation  of  some  '  more  general 
nature:'  'inveniatur  natura  alia,  quae  sit  cum  natura  data  convertibilis, 
et  tamcn  sit  limitatio  naturae  notioris,  instar  generis  veri  ".'  It  might, 
howcver,  bc  askcd,  how  arc  we  to  asccrtain  tlie  genus  of  which  the 
Form  is  the  limitation  and  the  '  natura  data  *  the  species  ?  How,  for 
instance,  are  we  to  know  that  heal  is  a  species  of  motion,  miber  than 
motion  a  species  of  heat?  And  still,  beforc  we  begin  to  search 
for  the  dilTerentia,  this  prehminary  point  must  be  seltled.  The  best 
solution,  it  appears  to  me,  of  ihis  difficulty  is  to  suppose  that  Bacon 
was  ihinking  quite  as  rauch  of  the  relalion  of  cause  and  effect  as 
of  thai  of  genus  and  species,  and  ihaL  ihe  subsequence  in  Ihought  of 
the  *Iimiiation'  (constituiing  the  species)  to  ihe  genus  which  it  qualifies 
should  be  translaled,  in  order  to  express  his  meaning  fully,  into  the 
subsequence  in  timc  of  the  effect  to  the  cause.  The  question  which 
of  two  natures  is  cause,  and  which  effect,  can,  of  course»  always  be 
determined  in  any  individual  inslance,  if  we  can  ascertain  which  of 
the  two  has  preceded  the  oilier. 


"  Nov.  Org.  ii.19. 

**  This,  pcrhaps,  may  have  been  the  reason  why  Bacon,  in  writing  the  second 
book  of  the  Kovtim  Organam.  chauged  his  example  from  Motion  lo  Heat.  It 
would  have  been  found  very  difficuh  to  assign  thc  'forra'  of  Molion.  For  this 
nrlier  example  of  his  mcthod,  '  Kilum  Labyrinthi,  sive  Inquisitio  Legitima  de 
Motu/  sec  Ellis  and  Spcdding.  vol.  iii.  pp.  611-640. 

"  Gcnenil  Preface  to  the  Philobupbicid  Works,  p.  53. 

**  Nov.  Oi|;.  iL  4.    Cp.  Aph.  i  j. 
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A  third  remark  is  one  which  I  have  frequently  had  occasion 
to  make  in  ihe  notes  on  the  early  Aphorisms  of  the  Second  Book, 
namely,  that  the  whole  of  the  enquir)'  into  Form,  and,  consequently,  the 
Meihod  of  Exclusions,  proceeds  on  ihe  assumption  that  every 
phenomcnon  has  only  one  cause.  ihat  is  to  say,  is  due  to  only  one 
set  of  conditjons.  Of  the  *  simple  natures '  there  is  some  one,  and 
one  only,  which,  if  it  could  be  found,  is  the  *  Form  '  of  the  *  natura 
data/  *Tum  vero  post  rejectionem  ct  exclusi^^am  debitis  modisfactam, 
secundo  loco  *  *  *  manebit  *  *  *  forma  affirmativa.'  Bul  the  same 
event,  as  is  so  often  and  so  jusdy  insisted  on  by  Mn  Mill,  whenever 
he  has  pccasion  to  speak  of  what  he  terms  '  Plurality  of  Causes,' 
may  be  due  to  one  set  of  conditions  at  one  lime  and  to  a  different 
set  of  conditions  at  another.  (On  Bacon^s  ncglect  of  this  considcration, 
see  Mill*5  Logic,  bk.  v.  ch.  3.  §  7.)  Hcnce,  though  it  is  invariably 
true  that  the  same  cause  is  always  followed  by  the  same  effecti 
the  convcrse  proposition  that  the  same  efTcct  is  always  due  to  ihe 
same  cause  would  frequendy  be  misleading.  Of  Bacon's  criteria  of  a 
Fonn,  therefore,  as  wel!  as  of  the  exclusion  of  a  Form,  some,  as 
I  have  poinled  out  in  the  notes  on  Aphs.  15  and  16  of  Book  ii, 
are  \itiated  through  his  ignoring  this  circumstance. 

I  may  remark,  lastly,  that  the  force  of  Bacon's  argiiraent  is  much 
more  apparent,  as  well  as  really  greater,  when  slated  affirmatively 
than  negatively.  If  the  connecdon  between  two  phenomena  or 
•naiures'  satisfies  all  the  requirements  of  the  Inductive  Methods  (and, 
on  a  liberal  interpretation,  we  may  regard  all  these  requirements 
as  stated  in  Nov.  Org.  ii.  15),  we  are  surely  justified,  without  going 
ihrough  any  *exclusion'  of  other  natures,  in  affirming  a  causal 
relation  bctween  them.  On  the  otber  hand,  however  large  the 
number  of  '  naturcs '  which  we  can  succeed  in  excluding,  we  can 
hardly  ever  be  certain,  in  the  present  state  of  knowledge  or  any 
which  we  are  likely  to  attain,  that  we  have  excluded  all  but  one. 
And,  even  supposing  we  were  able  lo  altain  this  cerlainty,  how  do 
we  know,  unless  we  have  some  posiuve  evidence,  that  the  remaining 
nalure  is  the  cause  or '  form '  of  the  given  natiu-e  ?  Might  they  not 
boih  be,  so  far  a&  our  knowledge  reaches,  ulumate  facts  of  nature, 
uniformiiies  of  coexistence,  like  Inertia  and  Gravity"?  That  Bacon 
should  have  overlooked  this  objeclion  to  his  method  is  the  more 
remarkable,  when  we  lake  into  account  Aph.  48  of  Book  i,  where  he 


*^  See  my  Inductive  Logic.  jrd  ed..  pp.  318,  aig ;  uid  6aixi*s  Inductive  Logict 
bk.  iii.  ch.  3, '  Induction  of  Co-£xistcQce.* 
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seenis  to  be  warning  hia  readors  against  the  commission  of  this 
very  error^*. 

On  the  whole,  it  will  be  seen  that  Bacon  greatly  cxaggerated  the 
value  of  this  meihod,  though  the  elimination  of  error  is  undoubtedly 
a  most  important  step  lowards  ihe  discovery  of  truth,  and  though, 
in  the  course  of  his  exposiiion,  he  enunciatcs  a  number  of  rules  and 
maxims  which  contain  ihe  germ  of  much  which  is  most  valuable  in 
the  modern  Theory  of  Induction. 

I  cannot  close  ihis  section  without  bearing  my  testimony  to  ihe 
excellence  of  Mr.  Ellis's  remarks  on  the  subject  here  discussed.  See 
his  'General  Preface  to  the  Philosophical  Works/  vol,  i.  pp.  32-39. 
Whai  1  have  said  ought  not  to  prevent  the  student  from  having 
recourse  to  this  addilional  assislance  on  one  of  the  most  obscure 
topics  connected  with  Bacon*s  system. 


\  10,    bacon's  rejectton  of  final  causes 
in  piivsics. 


The  true  key  to  Bacon's  views  on  the  employment  of  Final  Causeg 
is  to  be  found  in  the  De  Augmentis,  iii.  4.  They  are  there  rejected 
from  Physics,  but  transferred  to  what  Bacon  calls  '  Melaphysics.' 
•  Melaphysicae  pars  secunda  est  FinalJum  Causarum  inquisitio,  quam 
non  ut  praetermissam  scd  ut  male  collocatam  notamus.  Solent 
cnim  inquiri  inter  Fhysica,  non  inter  Metaphysica.  Quanquam  si 
ordinis  hoc  solum  vitiura  esset,  non  mihi  fuerit  tanti.  Ordo  enim 
ad  iUusirationcra  pertinei,  neque  cst  cx  substantia  sticntiarum.  At 
haec  ordinis  inversio  defectum  inijiguem  peperit,  et  maxirnam  phi- 
losophiae  induxit  calamiiatem.  Tractatio  enim  Causarum  Finalium 
in  Physicis  inquisitionera  Causarum  Physicarum  expulit  et  dejecit ; 
elTecitque  ut  homines  in  istiusmodi  speciosis  ct  umbralilibus  causis 
acquiescerent,  nec  inquisitionem  causarum  realium  et  vere  Physicarum 
strenue  urgcrenl;  ingenti  scientiarum  delrimento"/  He  proceeds 
to  give  instances,  and  to  speak  of  Aristotle,  Plato,  Democritus,  &c., 


*  'Al  majore  cum  pemicic  intervcnil  hacc  impotcnti.a  mcnlis  in  invcntione 
c&usanuD  :  Dam  cum  maxime  uoivex^lia  tn  natura  positiva  e&bc  debeont,  cjuenud- 
modum  inveniuntur,  neque  sunt  revera  causabilia ;  tamen  intellectu&  bumanus, 
nesdDS  acquiescere,  adhuc  appetit  notiora.' 

*'  E.  and  S.,  rol.  L  pp.  568,  569. 
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in  a  passage  which  is  well  worthy  of  the  student's  attention.  He 
then  conunues:  ^Neque  haec  eo  didmus  quod  Causae  illae  Finales 
verae  non  sint,  et  inquisilione  admodum  dignae,  in  speculaiionibus 
Metaphysicae ;  sed  qma,  dum  in  Physicarum  Causarum  possessiones 
excurrunt  et  irruunt,  misere  cam  pro\inciam  depopulantur  et  vastanL 
Alioquin,  si  modo  inira  terminos  suos  coerceantur,  magnopere  hal- 
lucinantur  quicunque  eas  Physlcis  Causis  adversari  aut  repugnare 
putent/  **»»*'  Ncque  vero  ista  res  in  dubium  vocat  Providen- 
liam  Divinam,  aut  ei  quicquam  derogat,  sed  potius  eandem  miris 
modis  confirmat  et  evehii.'  »  •  ♦  •  ♦  'Adco  ut  tanlum  absit  ut 
Causae  riiysicae  homines  a  Deo  et  Providentia  abducant,  ut  contra 
potius  philosophi  illi  qui  in  iisdera  eruendis  occupatj  fuerunt,  nullum 
exilum  rei  reperiant  nisi  postremo  ad  Deum  et  Providentiam  confu- 
giant.'  To  these  quotations  may  be  added  some  of  the  passages  quoied 
or  referred  to  in  the  section  on  Bacon's  Rcligious  Opinions,  especially 
those  in  ihe  Essay  on  Atheism  and  in  the  De  Augmentis,  iii,  3. 

The  student  who  has  carefully  considered  these  passagcs  will, 
1  think,  be  able  to  form  a  just  estimate  of  the  extent  lo  which  Bacon 
did  and  the  extent  to  which  hc  did  not  intend  to  reject  the  study  of 
Kinal  Causcs  from  philosophy.  He  siDoke,  I  believc,  quitc  scriously, 
and  not  with  the  sUghtest  intcntion  of  employing  banter,  when  he 
compared  Uie  enquiry  into  Final  Causes  with  a  virgin  consecrated  to 
God*\  We  may,  he  conceived,  legitimately  contcmplatc  the  ends 
and  objects  of  the  various  parts  of  nature,  iheir  relaiions  to  one 
another,  and  ihe  harmony  of  the  whole,  and  so  rise  to  some  con- 
cepLion,  however  faint,  of  the  power  and  wisdom  of  Hini  who  framed 
Ihe  Universe.  '  Quod  sit  Deus,  quod  rerum  habenas  traciet,  quod 
summe  potens,  quod  sapiens  el  praescius,  quod  bonus,  •  •  *  •  ♦ 
ctiam  ei  operibus  ejus  demonstrari  ei  evinci  potc5t*V     But  then  this 


*•  *  Nam  Causanim  Finalium  inquisiUo  sterilis  esJ,  et  (anqimm  ^irgo  Dco  consc- 
crnta  nibil  parit.'  De  Augm.  iii.  5.  'Nihil  parit,'  as  Mr.  Ellis  observtt  in  his 
note  on  thc  passage,  simply  means  'non  parit  opcra.'  This  will  be  plaiD  to  any 
nne  who  will  coasult  the  context.  BacoR  is  speaking  of  thc  divisions  of  thc  '  Doo* 
trina  Opciativa.'  The  em|uiry  into  Efficient  and  Matcrial  Causcs  produccs 
Mecliauics;  ihat  ixito  Formai  Cau&es  produces  Maj^ic;  that  into  Final  Causes 
•  nihil  pQrit.' 

Dngald  Sicwart  (Elements,  Ed.  Hainilton,  Works,  voL  iii.)  says  ihat  this  epi- 
gramaiatic  maxim  has  becn,  pcrhaps,  oftcncr  quotcd,  particulaily  by  French 
wrilers,  tban  any  other  !>entence  in  Hncon%  works  ;  these  quotations.  he  adds,  have 
gcncrally  becn  niade  wilhout  any  reference  to  ihe  contexl.  and,  consequcnlly,  wilh 
con&iderablc  misundcrslanding  of  Bacon*s  meaniug. 

•■  De  Augm.  iil.  a. 
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enquiry  must  remain  consccratcd  to  ihe  scrvice  of  God.  As  soon  as 
it  intrudes  into  the  province  of  Physics,  it  is  attended  with  no  results; 
nay  rather,  as  it  diverts  the  xnind  from  tiie  enquiry  into  the  efficieni 
and  material  causcs,  the  proper  objects  of  physics,  it  becomes 
posiiivcly  baneful^". 

Apparently  inconsistent,  however,  with  this  limitation  of  the  censure 
on  the  pursuit  of  Final  Causes  are  passages  suoh  as  that  in  Nov. 
Org.  i.  48,  where  he  seems  to  condemn  them  generally,  as  being 
*  plane  ex  natura  hominis  poiius  quam  universi  ^*.' 

Now,  with  regard  to  these  passages,  I  may  observe,  first,  that  as 
thc  De  Augmeniis  received  Bacon's  final  supervision  aficr  the  pub- 
lication  of  the  Novum  Organum,  and  as  far  ihe  most  explicit  and 
elaborate  passage  on  this  subject  is  to  be  fomid  in  that  work,  we  are 
bound,  if  there  is  any  contradiciion,  to  accept  Bacon's  later  and  more 
delailed  raiher  than  his  earlier  and  more  casual  utterances  '"'K 

In  tlie  second  place,  even  though  we  may  regard  the  analogy  of 
human  actions  (which  are  ahvays  directed  to  some  specific  end,  and 
that  too  one  which  usually  admits  of  being  ascertained  without 
rauch  difEculty)  as  wrongly  applied  to  the  processes  of  nature,  it  does 
not  follow  that  thcre  is  no  plan  whatsoever  in  the  operations  of 
nature,  or  even  thut  such  plan  may  not,  at  least  in  its  broad  outlines, 
admit  of  being  discovered  by  us.  Of  the  *work  which  God  workeih 
from  the  beginning  to  the  end,'  namely  the  '  summar)'  law  of  nature,* 
Bacon  does  tndeed  declare  that  Mt  may  fairly  be  doubted  whether 
man's  inquiry  can  attain  to  it  *','  but,  at  thc  same  timc,  we  may  attain  * 
to  a  sufficiently  clear  vision  of  that  work  lo  perccive,  at  least,  the 
power,  ihe  wisdom,  and  the  goodness  of  the  source  from  which  it 
proceeds,  foolish  aud  inadequate  as  may  be  our  guesses  with  regard 
to  ibe  details  of  the  scbeme.  And  this^  I  think,  is  the  answer  which 
Bacon  himself  would  have  made  to  any  one  who  had  charged  him 
wilh  inconsistency  in  his  diiTcrent  utterances  on  this,  one  of  the  most 


^  '  At  eK  his,  Causa  Finalis  tontum  abest  ut  prasit,  ut  ctiflm  scientias  corrumpat. 
ttisi  in  boniinU  octioulbus.'  Nov.  Org.  il.  %,  Sce  alio  tlie  passage  quoted  above 
from  De  Augm.  iii.  4. 

"  Cp.  Nov.  Org.  i.  65.  ii.  3. 

*  To  thts  it  might,  pcrhaps,  be  objected  that  the  passage  in  the  De  Augmentis  is 
littlc  more  than  a  repelition  ofwhat  appcaixd  in  Bacon's  earlier  ^vork.  the  Advance- 
mcnl  of  Lcaroing.  which  w-as  fiist  published  in  1605.  But  we  knoM*  alike  from  the 
tcstimony  of  Rawley  and  from  inlernal  tvidtncc  that  Bacon  thoroughly  revised  the 
work,  as  it  was  undergoiiig  Iran&Ialion,  and,  rooreover,  in  this  vtry  pa&kage  ihcre 
mreseverol  alterations,  including  thc  tmportant  additioa  at  the  cnd. 

*  \yz  Augm.  iii.  4  ^E.  and  S.,  vol.  i.  p.  567). 
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difficult    questions    which    presents  itself  in   the   couree   of  human 
speculation. 

It  is  an  endrely  distinct  question  wheLher  Bacon  acted  rightly  in 
cxpelling  the  consideration  of  Final  Causes  so  completely  as  he  pro- 
posed  to  do  from  the  domain  of  Physics,  and  it  is  certainly  a  curious 
commentary  on  his  procedure  that,  at  the  very  time  when  he  was 
composing  the  Novum  Organurn,  Harvey  was  employing  this  very 
mode  of  reasoning  in  the  famous  researches  which  resulted  in  the 
discovery  of  the  Circulation  of  the  Blood  ".  Nor  would  any  one,  I 
presume,  now  deny  that  the  idea  ol  functiony  which  impUes  so  much 
of  the  idea  of  Final  Cause  as  is  included  in  the  word  adaptalion 
as  distinct  from  dfsign,  is  a  conception  absolutely  essential  to  the 
successful  prosecution  of  at  leasL  one  science,  that  of  physiology. 
And,  even  in  thc  higher  sciences  of  psycholog)',  elhics,  and  politics, 
there  are  few  enquirers  who  can  avoid  from  time  to  time  asking  the 
question,  what  purpose  does  such  and  such  a  constituent  subserve  ia 
the  mental,  moral,  or  social  economy.  In  chemistry,  mineralogy, 
and  those  branches  of  science  to  which  the  word  *physics'  is  often 
restricted,  such  enquiries  are  much  rarer,  but  I  question  whether  there 
is  any  single  science,  other  than  mathematical,  from  which  the  idea  of 
adaptation  can  be  strictly  and  consistently  excluded.  How  we  are  to 
interpret  the  fact  of  adaptaiion  ;s  a  different  question,  and  one  which 
by  the  great  mass  of  scienlific  enquirers  would  now  be  answered  in  a 
very  diflferent  fashion  from  what  ever  occurrcd  to  any  but  a  few 
isolated  diinkers  in  previous  generations.  The  limits  of  this  Tntro- 
duction  being  necessarily  restricted,  it  is  enough  here  simply  to  allude 
to  the  theory  of  Evolution,  and  to  works  such  as  Lbose  of  Mr.  Darwin, 
Mr.  Wallace,  and  Mr.  Herbert  Spencer.  To  prevent,  however,  any 
mlsconcep*ion  of  my  own  opinions,  I  cannot  refrain  frora  repealing 
hcre  what  I  have  already  said  in  anoiher  place,  that  tlie  main  drift  of 
the  arguments  employed  in  Nalural  Theology  ts  not  affected  by  the 
modem  theory  of  Evolution.  If  I  may  be  allowed  to  quote  myself, 
*I  am  far  from  denying  that  the  ArgumenC  from  Final  Causes,  if  it 
take  sufficient  account  of  the  evolution  of  organisms  and  their  power 
of  adapling  ibemselves  to  externa)  circumstances,  and  if  it  be  based 
on  the  contemplation  of  Nature  as  a  whole,  instead  of  on  that  of  indi- 


•*  Harvey  began  publicly  to  teach  this  doctriue  in  1619,  though  his  work  on  the 
Sttbjcct  was  not  published  till  i6a8.  His  discovery  set  out  frora  obsemng  the 
action  of  the  valvcs  in  thc  veins  of  many  parts  of  the  body,  and  enquiring  into  their 
purpose,  assuinbg.  of  course.  that  they  had  some  purpose  or  other. 


INTRODUCTJON, 


67 


viduaJ  objects,  may  not  admit  of  being  stated  in  such  a  form  as  to 
occupy  once  more  an  important  posiLion  in  any  scheme  of  Natural 
Theology.  Bearing  in  mind  these  qualifications,  it  may  be  perfecily 
legitimate  to  speak,  \vith  reference  to  the  universe  at  large,  of  design 
and  a  designer,  whatever  may  have  been  ihe  agency,  and  however 
m^-sterious  and  prolonged  the  proccss,  by  which  an  inlelHgent 
Creator  may  have  waiked.  Theories  of  evolution  may  be  so 
stated  as  not  to  impair,  but  indefimtely  to  exalt,  our  ideas  of  the 
power,  wisdom,  and  benevolencc  of  the  Being  in  whom  Nature 
bad  its  source  ".' 


My  conclusion,  then,  is,  in  brief,  that  Bacon  did  not  intend  to  ex- 
clude  ihe  employment  of  the  argument  from  Finai  Causes  in  Meta- 
physics  (or,  as  we  should  rather  say,  Natural  Theology)^  while  his 
exclusion  of  it  from  the  domain  of  physics  was  far  too  rigid  and 
absolute.  In  his  defencc,  however,  it  ought  to  be  pleaded  ihai  ihe 
use  of  this  topic  in  ancient  and  medi^eval  philosophy,  as  well  as  in  the 
■writings  of  Bacon's  contemporaries,  was  oflen  arbitrary,  fanciful,  and 
absurd  to  the  last  degree.  '  The  handling  of  final  causes'  had  cer- 
tainly  'Intercepted  the  severe  and  diligent  inquiry  of  all  real  and 
physical  causes,'  and  it  might  well  be  mainlained  that  thefr  temporaiy 
expulsion,  could  it  have  becn  effected,  would  have  been  a  real  service 
to  science.  As  it  was,  I  believe  that  the  protest  of  Bacoa  and 
Descartes,  who  was  as  little  tolerant  as  Bacon  himself  of  this  mode  of 
explaining  physical  phenomena"  exerted  a  decidedly  wholesome 
influence  on  thc  scientific  procedure  of  their  successors. 

In  my  Inductive  LogiCj  I  have  given  a  large  number  of  instances  of 
ihe  absurd  or  misplaced  employment  of  this  Argument,  which,  I 
think,  wiU  be  quite  sufficient  to  shew  the  pernicious  and  roisleading 


"  Inductivc  Logic,  3rd  Ed.,  p.  336,  note. 

••  ■  Ila  deni(]ue  nullas  unquam  rationes  circa  res  naturales,  a  fine,  quem  Deus  aiit 
natura  in  iis  fadendU  sibi  proposnit,  dcsnmemus;  qnia  non  tanhim  nohis  debemus 
arrogorc,  ut  ejus  consiliorum  partlcipcs  nos  esse  putemiis.'  Dc  Principiis  Philoso- 
phifle«  i.  a8.  In  the  Fourth  Mcditation,  after  speaking  of  the  difhcuUy  ol  pene- 
tmting  the  divine  dcsigns,  hc  continues:  *ex  hoc  satis  ctiam  scio  innumcmbiUa 
iUum  po&se  quorum  causas  ignorem  ;  atque  ob  hanc  unicnm  rationem  totum  illud 
cansarum  gcnus  quod  a  fine  pcti  &olet,  in  rebus  Physicis  nuUum  asum  baberc  exis- 
timo  :  non  enim  absque  temerilale  me  puto  possc  invcstigare  fines  Dci.'  It  wonld 
not  be  difficnlt  to  maintain  that  Dcscartcs*  vicws,  iis  cxprcsscd  in  ihese  passages, 
were  ioflucnced  by  thosc  of  Bacon. 
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effect  which,  at  times,  it  has  exercised.  To  these  and  to  my  general 
criticism  of  the  Arguraent,  I  must,  for  the  sake  of  saving  space,  now 
refer  the  reader  ". 


f  II.     THE    CAUSES   OF   ARISTOTLE's   FAILURE   IN    HIS 
PHYSICAL   RESEARCHES. 

Amongst  the  various  causes  which  have  been  assigned  for  Aris- 

totIe's  comparative  failure  in  this  branch  of  his  philosophy  are  the 

neglect  of  facts  (or,  as  it  has  been  otherwise  phrased,  his  disregard  of 

experience),  a  partiality  for  abstract  reasoning,  a  want  of  distinctness 

and  of  appropriateness  to  the  facts  in  the  Ideas  he  employs,  and  the 

absence  of  verification.     Of  the  first,  it  may  be  shewn  (as  has  been 

abundantly  done  by  Dr.  Whewell  in  his  History  of  the  Inductive 

Sciences  and  by  Mr.  G.  H.  Lewes  in  his  work  on  Aristotle,  and  as 

will  be   obvious   to   any   one   acquainted  with   AristotIe's   physical 

treatises),  that  it  is  very  inaccurately  stated.     Aristotle,  especially  in 

his  History  of  Animals,  has  collected  a  very  large  number  of  facts, 

though  the  facts  may  not  always  be  well  selected  or  precisely  de- 

scribed.     As  to  the  second  charge,  not  only  does  it  err  in  vagueness, 

but  it  may  be  met  with  a  plea  of  justification.     '  Abstract  reasoning,' 

provided  it  be  properly  conducted,  is  quite  as  essential  a  factor  of 

science,  as  is  the  accumulation  of  facts.     The  third  charge  (which  is 

that  advanced  by  Dr.  Whewell")  is  certainly  well-grounded,  but  it 

specifies,  as  it  appears  to  me,  only  one  of  many  causes,  while  it  leaves 

unanswered  the  queslion,  '  Why  are  AristotIe's  ideas  inappropriate  to 

his  facts  ? ',  one  of  the  very  problems  to  be  solved.    Nor  does  it  seem 

to  me  that  the  fourth  cause  (which  is  that  assigned  by  Mr.  Lewes  in 

his  work  on  Aristotle)  supplies  an  adequate  explanation.     For  what 

is  Verification  ?     It  is  the  confirmation  of  one  mode  of  proof  by 

another,  as,  for  instance,  of  induction  by  deduction,  or  of  deduction 

by  induction.     But,  though  Aristotle's  reasoning  is  undoubtedly  often 

"  See  Inductive  Logic,  3rd  Ed.,  pp.  336-351.  The  earliest  criticism  of  Bacon*9 
rejection  of  Final  Causes,  which  possesses  much  value  or  discrimination,  is  to  be 
found  in  Dugald  Stewart's  Elements,  part  ii.  subdivision  1.  ch.  4.  sect.  6  (Ed. 
Hamilton,  Works,  vol.  iii.  pp.  335-357)-  Much  of  what  Stewart  says  would  now 
require  to  be  re-cast,  in  view  of  the  facts  and  theory  of  Evolution.  Btat  the 
student  will  still  find  his  remarks  of  considerable  interest. 

"  See  Dr.  \Vhewell*s  History  of  the  Inductive  Sciences,  bk.  i.  ch.  3.  sect.  3. 
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deficient  in  this  respecl»  and  especially  in  the  confirmation  of  his 
a  priori  argumcnts  by  an  inductive  examination  of  facts,  yet  surely 
this  is  not  an  exhaustive  account  of  ihe  causes  which  contributed  to 
render  so  large  a  proportion  of  his  physical  researches  futile. 

To  me  it  appcars  that  many  circnmstances  combined  to  mar  his 
efforts  in  Ihis  department  of  philosophy.  Without  attempLing  a 
complete  enumeration,  and  wjthout  pretending  that  those  here  given 
are  always  mutually  exclusive,  I  may  specify  the  following: 

(i)  His  observations,  though  very  uumerous  and  often  very  care- 
fuUy  conductcd,  were  not  infrequently  inaccurate  or  insufficient.  I 
may  refer  for  instances  to  the  numerous  cases  adduced  by  Mr.  Lewes 
in  his  Arislotle  (see,  especially,  pp.  272,  3,  and  p.  332),  and  by  the 
author  of  an  exceedingly  intcresting  Article  on  the  Historia  Animalium 
in  the  Quarterly  Review,  No.  233,  which,  wliile  il  does  full  justice  to 
Aristotle,  also  freely  points  oul  his  demerits,  See  also  my  Inductive 
Logic,  3rd  Ed.,  pp.  276,  7. 

(2)  Though  it  cannot  be  said  with  truth  that  Aristolle  never  tried 
cxpcriments,  still  it  must  bc  confcssed  that  hc  did  so  vcry  rarely. 
The  following  interesting  examples  (interesting  mainly  because  they 
are  so  rare)  arc  given  by  Mr.  Lewes.  '  He  refers  to  the  experiment  of 
tying  or  removing  the  right  testis  of  the  male,  previous  to  congress, 
in  disproof  of  the  hypothesis  ihat  the  sexes  are  derived  from  the  right 
and  lefl  testes.  He  refers  to  thc  expcriment  of  removing  the  eyes 
from  young  birds,  to  show  that  these  organs  are  capable  of  being 
reproduced,  a  capability  not  observed  in  adult  birds.  Although  he 
places  the  seat  of  molive  power  in  the  heart,  yet  he  rcfcrs  to  the 
experiment  of  remoring  ihe  heart  from  tortoises,  after  which  ihey 
still  continue  for  some  time  to  move ;  and  to  provc  that  ihc  nutritive 
soul  Ls  contained  in  the  centre,  he  refers  to  the  insects  whose  heads 
and  limbs  may  be  removed  without  destrojnng  their  ^ntality.*  Mr. 
Lewcs  adds  with  regard  to  the  last  cxp-^riment :  *  The  fact  is  incor- 
reclly  stated.  The  separated  head  will  live  almost  as  long  as  the 
body;  and  I  have  often  found  ihe  hinder  part  of  a  trilon  live  and 
move  for  hours  after  its  separation  from  ihe  body.'  See  Lewes 
Aristotle,  pp.  112,  3.  l  do  not  rccollcct  any  experiments  proposed 
by  Aristotle  in  any  branch  of  nalural  science  other  than  physiology, 

(3)  He  frequently  adopted  tradttional  beliefs  or  slories,  some  even 
which  appcar  to  us  lo  bc  of  a  ridiculous  character,  wiihout  any  further 
investigalion.  To  say  nothing  of  the  doctrine  of  the  Elements,  the 
popular  noiions  about  gravity  and  leviiy,  and  the  like,  I  may  instance 
from  his  physiological  woiks  the  curious  statements  about  the  lion^  as, 
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for  example,  that  it  has  only  one  bone  in  its  neck,  but  no  cervicai 
vertebrae  (Hist.  An.  ii.  i  (3) ),  ihe  story  that  the  hen-pa 
is  impregnated  by  hearing  the  voice  or  smelling  thc  breath  of  tlie 
male  bird  (De  Gen.  Anim.  iii.  i  (26^  &c) ),  and  the  statement, 
adopted  probably  from  Herodotus,  that  the  crocodile  moves  its  upper 
jaw  (HisL  An.  i.  11  (lo)  and  iii.  7  (4)).  For  additional  instances,  sec 
the  Anicle  in  ihc  Quarterly  Review,  above  referred  to.  Sometimes,  as 
in  the  case  of  the  cranium  of  ihe  dog,  •which  he  supposes  to  consist  of 
a  single  bone  (HisL  An.  iii.  7  (3) ),  it  is  diflScult  to  say  whether  the  mis- 
take  is  due  to  defective  observation  or  to  the  unsuspecting  receplion 
of  a  popular  belief,  or,  lastly,  to  over-hasty  generalisation, 

(4)  The  fault  just  noticed  was  also  undoubtedly  the  cause  of  raany 
of  Aris£otle's  errors.  Though,  perhaps.  he  was  rot  without  the  con- 
ception  of  scientific  induction  "*,  yet  the  form  of  induction  which  he 
usually  employs  is  that  of  Simple  Enumeration.  And,  as  the  enume- 
ration  of  instances  must,  in  most  cases,  necessarily  be  scanty,  he 
raturally  lapsed  into  ihe  habit  of  generalising  on  insuRicient  data, 
The  selecimn  of  instances  as  distinct  from  their  nmmeraiion  (the  point 
on  which  Bacon  so  constantly  and  emphatically  insists)  would,  doubt- 
lesSf  have  done  much  to  transfonn  the  philosophy  of  ihe  time,  and  to 
acceleraie  the  progress  of  science.  But  it  is  precisely  ihis  difference 
which  distinguishes  modcrn  from  ancient  induction.  As  1  have  else- 
where  (see  Inductive  Logic,  3rd  Ed.^  pp,  275,  &c.)  spokcn  at  some 
length  on  this  defect  in  Aristotle's  method,  I  shall  not  dwell  on  it  in 
this  place.  It  may  be  described,  from  different  points  of  vicw,  either 
as  hasty  generalisation,  or  as  the  use  of  Inductio  pcr  Enumerationem 
Simplicem  in  place  of  Scientific  Induction. 

(5)  Anothcr  most  important  cause  of  failure  is  to  be  found  in 
Arisiotle's  vague  use  of  general  terms.  Words  like  motion,  hot  and 
cold,  moist  and  dry,  heavy  and  light,  generation  and  corruption, 
natural  and  unnaiural,  &c,,  are  employed  simply  in  iheir  popular 
acceptation,  without  any  attempt  to  give  them  a  definite  and  precise 
meaning.  The  problcms  proposed  for  solution  being  ihus  waniing 
in  precision,  it  is  not  surprising  that  the  resulls  arrived  at  are  vague 
and  unscientific.  Under  this  head,  cp.  Herschel  on  the  Study  of 
Natural  Philosophy,  Part  ii.  ch.  3,  and  Wheweirs  History  of  the 
Inductive  Sciences,  Book  i.  ch.  2.  secu  2. 

(6)  Lastly,  I  raay  add  that  Aristotle  was  often  diverted  from  the  study 


\ 


*  On  Aristoile's  Induction,  see  some  further  remarks,  with  references,  at  the 
bcginning  of  ihc  scctioa  on  '  Anticipations  of  Bacon's  Mcthod  and  TcaduDg.* 
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of  facts,  and  prevented  from  perceiving  the  due  significance  of  those 
which  he  did  observe.  by  his  eagemess  to  discover  illustrations  of  his 
favourite  metaphysical  distinctions,  such  as  livo^i^  and  tvepynaj  the  ten 
categories  with  their  subdivisions,  ihe  four  causes,  the  difiTerenl  kinds 
of  moiion,  and  the  like.  His  partiaHty  for  assigning  ihe  final  rathcr 
than  ihe  cfficient  causes  of  phenomen.i  is  specially  to  be  noticed 
under  this  head,  as  having  often  led  him  to  the  perver^ion  of  facts  or 
to  erroneous  generalisaiions.  This  a  priori  mode  of  investigation,  the 
disposition  to  look  oul  for  illustrations  of  preconceived  maxims  or 
ideas  instead  of  paiicntly  considcring  what  conclusions  thc  facts  lead 
to,  is  peculiarly  opposed  to  tbe  Baconian  roetbod  and  ihe  spirit  of 
modern  science. 

Briefly  to  sum  up,  AristoUe*s  coUection  of  facts  was  oflen  inade* 
quate  either  in  number  or  character  to  fonn  a  basis  of  induction,  his 
method  was  often  unscienlific,  his  ideas  were  often  vague  aud  indis- 
tinct,  and  his  fundamental  maxims  and  distinctions  were  generally 
preconceived  and  assumed  rather  than  gathered  from  experience  and 
reasoning  '^ 

It  should.  however,  be  recollected  that  scientific  ideas,  adequate  and 
appropriate  to  the  explanation  of  scienlific  facts,  are  usually  ihe  slow 
gTOwih  of  lime,  and  occur  10  men  only  as  the  sequel  of  many  unsuc- 
cessful  efTorts.  Even  had  Aristolle's  collection  of  facts  been  more 
complete  and  accuratc  than  it  was,  they  had  hardly  been  known  sufli- 
ciently  long  to  suggest  either  to  him  or  others  the  conceptions  which 
were  adequate  to  connect  and  esplain  them.  We  are  not  perhaps 
justtfied  in  expecting  the  master  to  have  effected  more  ihan  he  did. 
The  fault  was  in  the  scholars,  who,  instead  of  carrying  on  the  master^s 
work,  contented  themselves  wilh  blindly  bowing  lo  his  authority,  and 
repcating  his  maxims.  This  undiscriminating  admtration  naturally,  in 
ils  lum,  provoked  the  reaction,  often  almost  equally  undiscnniinating, 
of  which  1  proceed  to  treat  in  the  next  section. 


•  Eucken  (quoted  I)y  Lange,  Geschichte  des  MateriaUsmus,  and  Ed.,  vol.  i, 
p.  135)  refers  Arislotle'5  failure  in  his  phyiical  rescaiches  almost  exclusively  lo  the 
want  of  &cieiitific  iiistnimints,  but.  as  Laiige  remarks,  ihe  inoderns  begau  iheir  work 
of  diMrovery  with  almost  exactly  the  same  sdenlific  appliances  os  the  ancients,  and 
inventcd  ibe  instnuncots  aj  thcy  procceded  in  thcir  rcscarchca. 
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\   12.    THE    REACTION    AGAINST    THE    AUTHORTTY 
OF    ARISTOTLE. 

The  violence  with  which  Bacon  attacks  tlie  person  and  philoaophy 
of  Aristoile  is  by  no  means  peculiar  to  him ;  an  exaggeratcd  rcaction 
against  ihe  aulhority  of  the  Aristotelian  philosophy  was  a  common 
featnre  of  his  time  and  of  ihat  iinmediately  preceding  iL  The 
exaggerated  reverence  for  an  author  not  minaturally  lcads  to  an 
exaggerated  dcpreciation  of  him,  and  the  appeal  which  men  were  at 
one  time  in  the  habit  of  constantly  making  to  ihe  authority  of  the 
great  philosopher  as  a  final  arbiter  of  all  controversy  may,  at  least, 
excuse,  if  it  does  not  justify,  the  virulence  and  bittemess  wiih  which 
his  name  was  handled  hy  ihe  advocates  of  a  new  method  and  the 
exponents  of  a  new  leaming. 

I  shall  not  attempt  to  describe  the  varying  fortunes  of  Aristotle 
in  ihe  schools  of  ihe  Middle  Ages,  the  gxadual  diffusion  of  his  works, 
the  predominant  inlluence  which,  as  a  rule,  he  cxercised,  or  the 
occasiona!  protests,  foUowed  sometimes  by  authoritative  decrees, 
which,  on  theological  grounds,  were  directed  against  that  infiuence  ". 
Nor  shaU  I  describe  the  treatment  which,  as  the  supposed  source  of 
the  scholasiic  dogmas,  the  Aristotelian  philosophy  rcceived  al  the 
hands  of  the  Reformers,  who,  with  the  one  exception  of  Meianchthon, 
80  bitterly,  and  often  so  ignomntly,  opposed  iL  As  illustrating  the 
position  of  Bacon,  I  am  concerncd  solely  with  the  philosophical 
reaction  against  the  Aristotelian  method  and  doclrine,  and  Ihis  it 
may  be  interesting  to  the  reader  lo  see  exemplified  at  some  length. 

Even  so  early  as  the  twelfLh  century.  we  find  John  of  SaHsburjr 
(b.  about  1120,  d.  ii8o)  thinis.lng  it  necessary  lo  wam  his  readers 
ihat  Aristotle  had  '  erred  in  many  things,'  In  ihe  curious  and 
interesting  treatise,  entitied  *  Metalogicus/  he  grants,  on  ihe  one  hand, 
that  Aristolle  was  pre-eminently  'the  philosophcr/  and,  in  the  art 
of  dialectic  at  least,  excelled  all  others :  '  Sed  cum  singuli  suis  meritis 
splendeant,  omnes  se  Aristotelis  adorare  vestigia  gloriantur,  adeo 
quidcm  ut  commune  omnium  philosophorum  nomen  praeeminentia 
quadam  sibi  proprium  fecerit.     Nam  et  autonomatice,  id  est  excel- 


"  Sm,  amongst  other  books.  Du  Boulay,  Historia  Universitatis  Parisiensis ; 
Jourdoin,  Recherchts  critiques  surrSge  ct  rorigine  des  trnductions  latines  d'Ari*- 
tote,  &c. ;  Renan,  Averrocs  et  Averroisme ;  Haureau,  I>e  la  Vhilosophie  ScoUs- 
tique  ;  Stockl.  Gcschichtc  der  Fhilosophie  des  MillelaUer&. 
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lcnter,  philosophus  appellatur ".'  On  iJie  otber  hand,  while  re- 
commending  the  study  of  Aristotle  ratlier  than  Boethius,  he  adds: 
'Nec  tamen  Aristotelem  ubique  plime  aut  sensisse,  aut  dixisse 
protestor,  ut  sacrosancium  sit,  quidquid  scripsit.  Nam  in  pluribus, 
obtinente  ratione  et  auctoritate  fidei,  convincitur  errasse :  siquidem 
non  modo  studiosum  quemlibet,  sed  et  Dcum  ipsum  prava  posse 
comraittere  asserit.  ******  Sunt  et  multi  crrores  ejus,  qui  in 
scripturis  tam  elhnicis  quam  fidelibus  poterunt  inveniri;  verum  in 
logica  parem  habuisse  non  legitur.  Unde  sic  accipiendus  CRt,  ut  ad 
proroovendos  juvenes  ad  gravioris  philosophiae  institula  doctor  sit, 
non  morum,  sed  disceplationum 'f 

In  the  nest  century,  Roger  Bacon  (b.  1214,  d.  1292  or  4)  uses 
language  of  a  similar  purport,  shewing  at  once  a  discriminating 
respect  for  the  authority  oF  Arislotle,  a  consciousness  ihal  this 
authority  was  liable  to  be  slraincd,  and  a  dcterminaiion  to  claim  for 
himself  and  his  contemporaries  the  liherly  of  enquir)'  and,  if  need 
■were,  even  of  dissent.  '  Nam  de  famosis  philosophus  solus  Aristotelcs 
cum  sua  familia  vocatus  est  judicio  omnium  sapientum,  quoniam  ipse 
omnes  partes  philosophiae  dlgessit  secundum  possilnlitatem  sui  lem- 
poris,  sed  tamen  ad  finera  sapientiae  non  per\'enit,  sicut  satis  mani- 
festabitur  inferius"*.'  'Hic  enim  praecedentium  philosophorum 
errores  evacuavit,  et  augmentavit  philosophiam,  aspirans  ad  ejus 
complementum,  quod  habuerint  antiqui  f>atriarchae,  quamvis  non 
potuit  singula  perficere.  Nam  [>o5teriores  ipsum  in  aliquibus  cor- 
rexenint,  et  multa  ad  ejus  opera  addiderunt,  et  adhuc  addentur  usque 
ad  finem  mundi ;  quia  nihil  est  perfectura  in  Iiumanis  inventionibus, 
nt  in  prioribus  cst  cxpositum.  Hunc  nalura  firmavit,  ut  dicit  Averroes 
in  3©  de  Anima,  ut  ultimam  perfectionem  hominis  inveniret.  Hic 
omnium  philosophorum  magnorum  testimonio  praefertur  pliilosrtphis, 
et  pliilosophiae  ascribinduni  est  id  quod  ipsc  alllrmavit;  undc  nunc 
temporis  autonomatice  Philosophus  nominatur,  in  auctoritate  phi- 
losophiae,  sicut  Paulus  in  doctrina  sapieniiae  sacrae"/  'Et  non 
credo  quod  Aristotcles  plus  scivit  quam  sciunt  aliqui  sapicntes  simul 
congregati.  Non  dico  quin  scivit  plura  quolibet  per  se,  sed  aliquot 
simul  juncti  plura  facerent  quam  ipse  iecit,  si  expensas  suSicientes 


••  Mctalogicus,  lib.  ii.  cap.  16.  Cp.  Polycraticus,  lib.  vii.  cap.  6:  'Sicutcnin» 
■rb»  Komam,  Maroiicm  pocU  exprimiL,  sic  ct  philo&ophi  nomen  circa  Aristotclem 
utcnlium  placito  contmctum  est,' 

•■  MetaJogicuft,  lih.  iv.  cap.  37. 

*•  Opo&  Majus,  pani  i.  cap.  3  (Ktl.  Jcbb,  p.  6). 

^  Id.  pars  ii.  cap.  8  (Ed.  Jebb,  p.  36). 
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haberent**.'  Tn  anoiher  very  remarkable  passage,  strangel/  mis- 
interpreted  by  Dr.  Jebb,  who  is  impUcitiy  followed  by  Dr.  \\^ewell ", 
Roger  Bacon,  while  praising  Aristotle  himself  as  indispensable  to 
the  student  of  philosophy,  complains  so  bitterly  of  the  inaccuracy 
and  obscurity  of  ihe  transhtions  that  he  says  it  would  havc  been 
better  if  they  had  never  been  made,  and,  had  he  power  over  them, 
he  would  cause  them  all  to  be  burnt.  *  De  qua  causa  est  perversiias 
translationis  maxime  in  libris  Aristotelis  et  scientia  ejus,  quae  sunl 
fiindamentum  totius  studii  sapientiae.  Quare  qui  ignorat  ejus  labores, 
in  vanum  laborat  et  littus  arat,  nec  unquam  potest  in  aliis  promoveri. 
Sic  translaiae  sunt  et  scientiae  communes,  ut  logica,  naturaUs  phi- 
losophia,  mathematica,  ut  nulJus  mortalis  possit  aliquid  dignum  de 
eis  inteUigere  veraciter,  sicut  ego  expertus  sum  omnino.  ♦*«•** 
Certus  igitur  sum,  quod  meUus  esset  Laiinis,  quod  sapienlia 
AristoteUs  non  esset  translata,  quam  taU  obscuritate  el  perversitale 
tradila,  sicut  eis  qui  ponuntur  ibi  iriginta  vel  quadraginia  annos ; 
et  quanto  plus  laborant,  tanto  minus  sciunt,  sicut  ego  probavi  in 
omnibus  qui  Hbris  Aristotelis  adhaeserunt.  Unde  dominus  Robertus, 
quondam  episcopus  Lincolniensis  sanctae  memoriae,  neglexit  omnino 
Ubros  Aristotelis  et  vias  eorum,  et  per  experientiam  propriam,  el 
auctores  aUos,  et  per  alias  scientias  negotiatus  est  in  sapientiaUbus 
AristotcUs ;  et  melius  centies  milesies  scivit  et  scripsit  iUa  de  quibus 
Ubri  AristoleUs  loquuntur,  quam  in  ipsius  per\-ersis  tnmslalionibus 
capi  possant.  *  *  *  *  •  *  Si  enim  haberem  potestatem  super  Ubros 
Aristoteiis  ego  facerem  omnes  cremari,  quia  non  est  nisi  temporis 
amissio  studere  in  iUis,  et  causa  erroris  el  multipHcatio  ignorantiae, 
ultra  id  quod  valeat  expUcari.  Et  quoniam  labores  AristoteUs  sunt 
fundamenta  totius  sapieniiae,  ideo  nemo  potest  aestimare  quantum 
dispendium  accidit  Latinis,  quia  malas  translationes  receperunt 
philosophi  **.' 

Passing  to  the  Renaissance,  we  find  a  lone  of  expression  very 
different  from  thc  cautious  and  discriminative  criticism  of  these  early 
writers.  Men,  who  had  new  theories  to  propound,  had  bccome 
impaticnt  of  the  constant  appcal  to  authorily,  and  in  their  minds 


"  Opus  Tertium,  cap.  36  (Ed.  Brewcr,  p.  117). 

"  Both  Ihcse  wrilers  Iramfcr  what  Bacon  says  of  thc  transUtions  of  Anstotle  lo 
the  works  of  Ari^olle  himself^  ihus  nlniDSt  grotcsquely  misrcpresenting  ihc  secli- 
mcnts  of  thc  author.  Scc  Dr.  Jebb's  Prefacc  lo  thc  Opus  Majus,  and  Dr,  WTiewcU*» 
History  of  ihe  Inductive  Scienccs,  jrd  Ed.,  vol.  i.  p.  371. 

**  Compendium  Studii,  cap.  8  (Brcwcr*s  Ed.,  pp.  468,  9).  Thc  wholc  passagc 
frora  which  thcse  cxtracts  are  taken  is  very  curious  and  well  worlh  reading. 
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ihe  natne  of  Aristolle  was  associated  with  the  ideaa  of  inflexible 
dognia  and  unreasoning  opposition  to  cnquiry.  Hc  was  for  them 
the  diclator,  the  lyrant  of  the  schools,  and,  till  he  was  dethroncd, 
ihere  was  no  hope  for  any  regcneration  of  science,  or  even  for  any 
opportunity  of  fair  discussion.  Nor,  considering  the  slav-ish  deference 
which  had  long  been  paid  to  the  name  of  Aristotle,  can  ihis  feel- 
ing,  howevcr  cxaggcratcd  and  unrcasoning  the  form  which  it  often 
assumed,  be  regarded  wiih  surprise.  It  seems  to  have  originaied 
chiefly  amongsl  ihe  Iialian  'novellists/  as  they  are  called  by  Bacon, 
and  to  have  spread  rapidly  amongst  all  who  were  foremost  in  the 
revival  either  of  science  or  letters.  The  works  of  Laureniius  Valla, 
Rodolphus  Agricola,  H.  C.  Agrippa,  Ludovicus  Viv^s,  Paracelsus, 
NizoHus,  Ramus,  Telesius,  Patricius,  Giordano  Bruno,  Campanella, 
M.  Aur.  Severinus,  Nicolaus  Cabeus"*,  and  others,  all  tcem  with 
passages  indicative  of  the  reaction  against  Aristotelianism,  and  ex- 
eraplifying  in  various  degrees  the  intensity  of  feeling,  often  passing 
into  a  biltemess  approximating  to  personal  hatred,  with  which  the 
attack  on  his  authority  was  carried  on.  Of  these  I  proceed  (o  give 
some  instances,  which  are  both  interesting  in  themselves  and  illuslrative 
of  the  spirit  o{  violent  hostility  towards  thc  old  leaming,  and  especially 
towards  the  name  of  ArisLotle,  which  is  so  frequently  evinced  in  the 
works  of  Bacon  '^ 

Laureniius  Valla  (b.  1406,  d.  1457),  '"  ^^  Preface  to  his  books 
on  Dialectic,  claims  the  liberty  of  dissenting  from  Aristolle,  adducing 
the  example  of  ihe  older  Greek  philosophers  who  had  always  claimed 
ihe  liberty  of  dissenting  even  from  the  leader  of  their  own  sect : 
•Quo  minus  ferendi  sunt  reccntes  peripatetici,  qui  nullius  sectae 
homini  interdicunt  libertate  ab  Aristotelc  dissentiendi ;  quasi  sophos 
hic  non  philosophus,  et  quasi  nemo  hoc  antea  fecerit.'  Ile  ihen 
quotes  a  number  of  Grcek  and  Latin  authors  who  had  dissented  from 
Aristoile,  and  proceeds :  *  At  caeteri  Latini  caeteros  philosophos  pro 
asophis  habent :  unum  Aristotelem  amplectentes.  Quidni  ?  cum 
eum  solum  cognitum  habeant :  si  modo  cognosccre  est^  non  in 
propria  sed  in  aliena  Hngua  lectitare,  ne  dicam  non  sincera.  Non 
solum  quia  plerique  cjus  libri  corrupte  iransiati  sunt,  sed  etiam  quia 
multa  belle  dicuntur  graece,  quae  non  belle  dicuntur  latine.     Quae 


"*  Much  more  moderate  in  tfaeir  strictures  were  C&rdan  ond  GalQeo,  while 
tmongst  the  deienders  of  .\ribtotle  we  niay  count  Pomponalius  (b.  (462.  d.  1524 
or6)  and  Caesalpinus  (b.  t^ig,  d.  1603). 

"^*  The  rarity  of  some  of  thcse  books  must  be  my  exctue  for  maklng  extrscts 
rather  thaii  givin^  refcrcnccs.  As  aii  cxcuse  for  thc  lenglh  of  somc  of  thc  extractSt 
l  can  only  plead  their  intcrcst. 
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res  in  plurimos  maximosque  errores  egregia  quoque  ingenia  induxit, 
Adde  huc  ignorationem  nosirae.  Quotus  enim  quisque  post  Boctiura 
fuit,  qui  Latinus  dici  mereatur  et  non  Barbarus.  Nam  Avicenna  el 
Averrois  plane  barbari  fuerunt,  nostrae   linguae   prorsus   ignari,  et 


graeca  vix  nncti. 


•  •«*«« 


Hos  ego  homines  verear?   hos  ego 


audiam?  vetantes,  ne  quid  in  Aristotelem  dicam.  Hos  sibi  tantum 
sumere  patiar  ?  quod  non  ipsis  Athenis,  quod  non  omnibus  philoso- 
phis,  quod  non  cunctis  saeculis  concederetur.  Neque  vero  mihi 
videtur  tanti  ingcnii  Aristoteles,  ut  quasi  Achilles  Ilerculesve  inter 
berocs,  aut  Luna  intcr  sidera,  nedum  Sol  sit  acstimandus.  ♦  *  ♦  •  • 
At  enim  composuit  plura  quam  caeteri  Aristoteles,  Num  protinus  et 
praeslantiora? '  He  then  attacks  him  as  a  compikr,  who  did  not 
acknowledge  the  sources  of  his  compilations.  Thc  passage,  as  it 
proceeds,  furnishes  curious  evidence  of  the  adoration  with  which 
Aristotle  was  commonly  rcgarded.  '  Composnit  plura  quam  caeteri. 
Esto.  Num  cimcta  quam  caeteri  melius?  Num  ita  ut  nihil  alii  queant 
dicere?  Num  ut  pro  deo  habendus  sit?  Pudet  referre  apud  quosdam 
esse  morem  initiandi  discipulos,  et  jurejurando  adigendi,  nunquam 
se  Aristoleli  repugnaturos :  genus  hominum  superstitiosum  atque 
vecors,  et  de  seipso  male  merilum :  cum  se  facuUate  fraudent  in- 
dagandae  veritatis :  quos  si  reprehendere  jure  optimo  possumus,  quod 
hanc  sibi  legem  imposucrint,  qua  tandem  insectatione  castigare 
debemus,  si  hanc  lcgem  in  alios  transferunt?  Quare  illis  contemptis 
ac  spretis  si  qua  sunt  quae  quam  in  Aristotele  melius  dici  possunt, 
ea  tentabo  ipse  melius  pro  mca  virili  dicere:  non  hominis  (quod 
absit)  insimulandi  gratia,  sed  honorandae  veritatis.'  Throughout  Ihe 
work,  he  freely  espresses  his  differences  from  Aristolle  in  detail, 
using  such  phrases  as  'ineptissima  comparaiio/  and  the  like. 

Rodolphus  Agricola  (b.  1443,  d.  1485),  who,  though  a  native  of 
the  Low  Countries,  had  received  his  philosophical  education  in  Italy, 
praises  Aristotle  generally,  but  complains  of  his  obscurity,  and  claims 
the  right  of  forming  an  independent  judgment"^',  His  language  is 
much  lcss  incisive  than  that  of  Laurcnlius  Valla,  but  will  be  read  wiih 
interest  as  affording  further  evidence  of  the  opinions  of  the  time.  '  Ego 
Aristotelem  summo  ingenio,  doctrina,  eloquentia,  rerum  peritia, 
prudentiaque,  et  (ut  semel  dicam)  summum  quidem  hominem,  sed 
hominem  tamen  fuisse  puto  :  hoc  est,  quem  et  latere  aliquid  potuerit, 
quique  ut  non  omnia  primus  invenerit,  ita  aliis  post  se  invenienda 
aliqua  reliquerit,  qui  etiara  non  orania  quae  invenerat,  crediderit  in 


*"  Sec  his  De  InTentione  Dialcctica,  lib.  i.  £d.  of  155},  pp.  33,  34. 
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vulgus  prodenda  et  nonnunquam  fortasse  contradicendi  studio,  quo 
maxima  fere  tentantur  ingenia,  non  lam  quid  ipse  sentiret,  quam 
contra  quid  alius  scnsisset,  dicendum  pulareL  riurima  ille  rccte,  sed 
et  alius  aliquid  non  male.  Quo  justiorem  ego  veniam  credo  illis 
esse  oportere,  si  qui  fuerunt,  qui  putarent,  non  utique  illi  tanquam 
scopulo  usquequaque  adhacrcsceuJum  esse,  licque  de  auls  despera- 
runl  ingeniis  :  cum  ingrati  possit  et  inique  de  parente  omnium  natura 
existimantis  videri,  credere  ipsam  omnia  sua  in  uno  illo  partu  effun- 
dentem  munera,  reliqua  poslcritati  iiumani  generis  Jn  omne  aevum 
sterilem  effoetamque  manere  voluisse/ 

In  ihe  De  Incertitudine  et  V^aniiale  Scientiarum  {where,  however, 
it  is  the  business  of  ihe  author  to  find  fault)  Honricus  Cornelius 
Agrippa  (b.  1486,  d.  1535),  after  enumerating  the  logical  works  of 
Aristolle,  proceeds  in  language  which  reminds  us  of  some  of  ihe 
Aphorisms  of  Bacon :  *quae  secuti  Peripatetici,  opinantur  nihil  stare, 
aut  sciri  posse,  nisi  quod  syllogizando  probetur  per  Demunstrationem, 
eam  vidclicct,  quam  dcpingit  Aristotcles,  sed  tamen  nunquam  in  dog- 
malibus  suis  observavit,  cum  omnes  suae  arguraentalioiies  ex  prae- 
suppositis  ab  eo  deducanlur,  quae  secuti  omncs  isli  scientiariim  pol- 
licilatores,  hactenus  nullas  aut  paucissimas  veras  demonstrationea 
dederunt,  nedum  in  naturalibus,  sed  omnes  deducunt  illas  ex  prae- 
acceplis,  aut  ab  suo  Ari-stolelc  aut  abs  alio,  qui  illa  prior  dixerit, 
quorum  aulhoritatem  servant  sibi  pro  principiis  demonstrationis '".' 
He  then  goes  on  Lo  complain  that  Aristotle's  demonstrations  are 
either  circular  or  proceed  from  occult  and  unknown  properLies.  In 
ihe  preceding  chapler  (De  Rhetorica)  the  old  charge  of  impiety  ia 
rcnewed  against  the  Aristotclians,  while  the  Plalonists  are,  as  sub- 
sequently  by  Bacon,  accused  of  superslition  :  *  Et  qui  Aristoteli  et 
Platoni  impensius  student,  fiunt  illi  quidem  superstitiosi,  hi  vero 
impii.' 

Ludovicus  Vivfcs  (b.  1492,  d.  1540)  was  a  Spaniard  by  birth, 
though  he  spcnt  the  greater  part  of  his  life  in  France,  England  ",  and 
Belgium.  In  his  book  entitied  '  De  Causis  Corruptarum  Artium'  he 
frequcnily  alludes  to  Aristotle.  Generally  speaking,  he  extols  him, 
but  enlarges  on  his  great  obscurity,  rendered  siiU  more  obscure  by 
ihc  bad  literal  iranslations  then  in  vogue.     He  notes  contradictions 


"  Cap.  vii.  Dc  Dialectica. 

^  Ile  was  nominated  by  Fox,  as  one  of  the  original  members  of  his  new  fonn- 
dation,  Corpus  Christi  Collcge,  0.xford.  I3ut,  durin^  his  rcsidencc  in  Engl.-uid, 
hc  was  ihrown  into  piison  by  Ucoiy  VUI,  for  havmg  opposcd  him  on  tbe 
iiucition  of  llic  Divorce. 
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in  his  philosophy,  but  allows  that  these  are  almost  unavoidable.  In  one 
place,  he  offers  a  curious  explanation  of  Aristotle's  obscurity.  He  had 
so  bitterly  altacked  bis  predecessors  that  he  feared  retaliation  from  his 
succcssors,  and  therefore  purposely  made  his  language  ambiguous,  ia 
order  to  baffle  opposition.  'Ea  res'  (namely  Arislotle'3  misrepresen- 
tation  of  the  opinions  of  the  older  philosophers)  '  non  solum  veras 
anltquorum  sententias  nobis  ademit,  quae  fortassis  jactura  fuissel 
lolerabilis,  verum,  quod  est  gravius,  Aristotelem  nobis  tiraidiorem 
effecit  ad  eloquendum  quae  sentiret,  reputantem  scilicet  quod  est  in 
mimo :  Ab  alio  expcctes,  aileri  quod  feceris  "*.'  Aristolle's  Ueatment 
of  his  predecessors  is  turned  into  an  argument  for  subjecting  his 
own  opinions  to  examination.  *  Qujd  Aristoteles  ipse,  an  non  supe- 
riorum  oranium  placita  convellere  est  ausus?  nobis  examinare  saltem 
ac  censere  nefas  erit  ?  praesertim  quod,  ut  Seneca  sapienter  dicit,  qui 
ante  nos  ista  moverunt,  non  domini  nostri,  sed  duces  sunt.  Patet 
omnibus  veritas,  nondum  est  occupaia.  !Mulmni  ex  illa  ctiam  futuris 
relictum  est  ''■.'  The  obscurity»  ambiguilyj  and  subtlety  of  ArisLotle 
is  a  theme  to  which  he  consiantly  reverts.  '  Sed  redeo  jam  ad  ea  q 
de  Aristotelis  operibus  cocperam  dicere.  Vicit  ille  quidcm  superiores 
omnea  atque  etiam  posteros,  cst  aulem  in  definiendo  vafer  el  occultas, 
adeo  ut  pleraque  sint  idcirco  in  ejus  philosophia  incerta  et  perplexa, 
parum  etiam  vera,  dum  magis  curat,  quem  in  modum  repreliensionem 
excludat,  quam  ut  asserat  verum.  *  *  *  *  Sed  enimvero  neque  haec 
ipsa  Aristolelis  volumina  potuerunt*  [sc.  nominales]  *  intelligere,  pri- 
mum  propter  locutionem  astrictam,  et  ex  brevitale  obscuram,  hinc 
propter  inlricatas  cl  obliquas  sententias,  tum  etiara  ob  immodicas  sub- 
tilitates,  quibus  Aristoteles  plerumque  non  exacuit  ingenia,  sed  perlur- 
bat  ct  frangit,  tcncbrasque  et  hallucinationcm  inducit  aciei  mentis, 
dum  conatur  minutias  quasdam  tenuissimas  ostendere,  et  inuiiles  per 
se,  et  quae  inientionem  obtutus  ingenii  subterfugiant  ac  fnisireniur  ^V 
More  specifically,  Viv^s  attacks  the  logic  of  Aristotle  in  terms  which 
recal  to  us  ihe  language  of  Bacon,  and  perhaps  still  more  of  Ramus. 


otle  .  ^ 
uae^^l 

)res      ^B 

tas,  \ 


"  Lib.  i.  Baslc  Ed.  of  1555.  p.  3.^8. 
'  "  In  libros  de  Disciplinis  Praefatio.  Id.  p.  335.  In  the  context  of  this  possftge, 
thcre  are  several  senlenccs  which  rcmind  ns  of  Bacon.  Thus.  he  says  ihat  nature 
is  not  cfTete  or  cxh.iustcd, '  ut  nihil  prioribus  annis  simile  pariat,"  but  rather  ihe  ex- 
pericnce  of  the  past  ought  to  enable  us  far  to  out^trip  oor  predecessors.  At  the 
samc  timc,  hc  claims  no  supcriority  for  himsclf.  nor  docs  hc  aim  at  founding  a  scct. 
*  Ncquc  vcro  ipsc  acquari  mc  anliquis  illis  postulo,  scd  rationcs  cornm  comparari  cum 
meis.*  *  &juidem  ut  de  me  uno  loquar^  nohm  queuquam  se  mihl  addicere :  nec 
autor  unquam  seclae,  nec  suasor  ero,  etiam  si  in  mca  vcrba  jurondun]  sit.* 

"  De  Causij  Corniptamm  Artium,  lib.  v.  Basle  Editioa  of  1555.  p.  410- 
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After  speaking  of  the  dialeclical  method  of  Plato's  dialogiies,  and  the 
germs  of  logical  precepts  which  are  to  be  found  in  them,  he  proceeds: 
*  Sed  indubie  Aristotclcs  cara  in  artis  faciem  reduxit^ut  et  rhetoricam. 
Caeterum,  quod  liceat  cum  bona  venia  dicere,  praeterquam  quod  more 
suo  obscure,  et  prolixe,  etiam  parum  apte  ad  usum  vel  inveniendi 
argumenta,  vel  judicandi  argumentaliones.  Nemo  est  enim,  qui 
quantumlibet  diligenter  lecta  et  excussa  universa  Aristotclis  logica 
sentiat  se  instrumentum  habere,  quo  in  aliqua  ad  disserendum  materia 
argumcnta  in  promptu  excogitet".* 

Paracelsus  {h.  1493,  d.  1541),  as  might  be  expected  from  the 
eccentricity  of  his  character,  attacks  Aristotle  with  more  asperity  and 
coarseness  of  expression  than  any  of  thc  wrilers  ahcady  cited.  The 
foUowing  extracts  will  suflice  as  examples  of  the  tone  and  maiiner  of 
his  attack : 

*  Ex  Philosophia  a  primis  illico  ejus  incunabulis  muscus  excrevit : 
huic  postea  annati  fuDgi  sunt,  ceu  glandulae  in  corpore.  Aristoteles  et 
ejus  asseclae  cum  Philosophia  idem  egerunt,  quod  fcces,  quae  a  vino 
terram  extrahunt.  Et  spuma,  licel  quidam  eorum,  quae  olla  conlinet, 
pessima  sit :  nihilominus  tamen  iii  loco  sublimiori  obnitat,  et  infe- 
riora  meliora  obtegit,  Hinc  etiam,  quia  mehoris  obtecti,  aliquem 
gustum  resipit,  inter  cibos  quoque  numeratur  illa :  sed  canum  tamen 
solum  ac  felium.  Idem  hic  de  vetore  quoque  Philosophia  censendum 
esl :  quae  fungos  saltcm  ac  spumas  tractat,  non  ipsam,  unde  enata  est, 
materiam  ^*.' 

'Primum  autem  nos  movet  justa  compellatio  nostrorum  in  Philoso- 
phia  antecessorum  qui  operosis  laboribus  Generationem  hominis  de- 
scripserunt.  Quibus  etsi  quidem  Naturac  lex  nihil  dencgavit ;  illis 
tamen  eadem  nihil  quoque  largita  videtur,  Quicquid  enim  tradiderum, 
id  non  (ut  nostra  Philosophia)  ex  luce  rationis  enatum  est :  sed  ex 
argutiis  potius  interioris  sensus  ejus,  quem  ex  nobis  ipsis  concepiraus. 
Quibus  pro  responsione  hoc  reddimus,  ipsos  ex  suo  tantum  cerebro 
scripsisse,  ct  non  ex  experientia  aut  oculari  cognitione,  Sola  enim 
experientia  et  scientia  digna  est,  quae  quid  in  lucem  proferat,  non  vero 
autodoxia,  et  experientia  praesumta.  Acutus  phantastcs  Arislotclcs 
de  Generatione  monumenta  non  pauca  post  se  rcliquit.  Is  tamen  et 
in  ipsa  natura  misere  seductus  et  Philosophiae  naturalis  mire  ignarus 
exsistit.  Acutus  tamen  in  opinionibus  erroneis,  et  contra  naturam 
impingentibus  idem  ipse  fuit,  et  momentis   admodum  probabilibus 


"  Id.  lib.  iii.  p.  375. 

"  Paradoxomm  tom.  IL  Opera  Omnia,  GcDera,  16^8,  vol.  i.  p.  188. 
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suam  sententiam  stabili\it,  eamque  rationibus  pnidentibus  confirmavit, 
ac  sententiis  artificiosis  ec  jucundis  illusiravit.  Quac  tamen  si  omnia 
ita  sese  praecise  in  naCiu^  haberenl  quemadmodum  blanda  ejus  verba 
supponunt ;  quis  clariorem  unquam  in  natura  lucem  desideraret  ?  Sic 
et  caeieri  ipsius  asseclae,  inierpretes  et  discipuli  eidem  acumini  ac 
subtilitati  studuerunt,  ut  multis  ambagibus  ac  artificiosis  ingeniosisque 
argumentis  suas  opiniones  munirent  et  sLabilirent ;  Quae  tamen 
omnia  tn  fundamento  naturae  nil  nisi  fumus  sunt,  ac  fios  coniritus  et 
fiaccidus.  Nobis  autem  ita  persuasum  est,  praeter  beatitudinem  aeter- 
namj  hominis  nihil  uspiam  nobilius,  aut  praestabilius  exstare,  quam 
naturam  cognovisse,  ac  ab  illa  ut  a  magistra  ipsa  fundamentum  omne 
Philosophiae  didicisse.  Hoc  ut  statuimus:  sic  contra  damnamus 
argudas  ingeniosas  quae  se  Philosophiam  jactant,  nec  tamen  quic- 
quam  aliud,  quam  opinio  speciosa  et  suis  quasi  fioribus  picta  et  exor- 
natoesi'V 

Nizolius  (b.  1498,  d  1566)  in  his  '  Anli-Barbarus  Philosophicus 
sive  Philosophia  Scholasticorum  impugnata%'  first  pubiished  in  1553, 
begins  at  once  with  an  attack  on  the  received  mode  of  philosophising 
and  tbe  inordinate  importance  attached  to  the  works  of  Aristotle. 
The  received  philosophy,  he  says,  has  only  been  able  to  maintain 
itself  through  tlie  rudeness  of  the  times  and  the  ignorance  of  men 
*  qui  quae  a  quibusdam  antiquis  et  Graecis  Scriptoribus,  nc  dicam 
nugatoribus,  invenerunt  tradita  et  literis  consignata,  ea  omnia  prorsus 
temere  et  sine  ulla  consideratione  receperunt,  receptaque  approbave- 
runt :  perinde  ac  si  essent  oracula  quacdam  delphica,  aut  arcana 
diviniius  revelata.  quae  nullo  pacto  falsa  esse  possent.'  Not  content 
with  this  undiscriminating  deference,  they  have  made  the  Logic  of 
Aristode  as  ic  were  the  door  to  all  knowledge,  and  his  Physics  and 
Metaphysics  the  sleps,  as  it  were,  lo  ihe  summit  of  wisdom.  '  Quae 
omnia  nos  in  toto  hoc  opere  usque  adeo  faisa  ec  a  veritate  aliena  esse 
sumus  osCensuri,  ut  contra  p>otius,  qui  per  orania  in  veritate  invesli- 
ganda  sequatur  praecepta  Pseudophilosophorum,  et  Arisioteli  soli 
ejusque  doctrinae  in  philosophando  sit  addictus,  is  nunquam  nec 
recte  philosophari  nec  perfecte  veritatem  invenire  possit*'.'  He 
recommends,  indeed,  that  the  works  of  Aristode  should  be  frequently 


"  Farfldoxonim  tom,  i.  Op.  Omn.  vol,  i.  p.  148. 

"  Thc  altcmativc  titlc  of  ihis  work  is  •  Dc  vcris  priccipiis  ct  vcra  ratiooe  philo- 
sophandi  contra  Pscntlo-rhilosophos.'  It  vras  republished  at  Frankfort  in  1674, 
witb  a  preliminary  disscrtation  by  Lcibnitx. 

"*  AuU-Barbarus  Phiiosophicus,  Prooemium,  £d.  Lcibnitz,  pp.  i,  a. 
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T£ad,  *  sed  cum  diligenti  constderaiione  aCque  judtcio/  and  praiscs  the 
'Eihics,  Polilics,  CEconomics,  the  Books  on  Animals,  and  Rhctorics*: 
'  tamen  affirmamus  et  contendimus  non  multo  pauciora  vel  falsa,  vel 
inuiilia,  vel  etiam  ridicula  ab  eodem  scripta  reperiri,  ut  in  majori  parte 
librorum  Naturaiium,  ac  pene  in  tolis  Dialecticis,  et  non  paucissimis 
Metaphysicis,'  He  then  applies  to  AristoUe's  writing  the  proverb : 
•Ubi  bene,  nihil  melius;  ubi  male,  nihil  pejus  *".'  When  he  comes 
lo  detailjhis  criticibms  of  Aristotle  betray  the  same  kind  of  impatience 
and  asperity  with  which  we  arc  familiar  in  the  works  of  Bacon. 
The  following  may  serve  as  one  specimen  out  of  many :  *  Quis  nisi 
mente  captus,  hoc  modo  proprium  assignarct?  Scd  Aristoteles,  ut 
librum  magnum  faceret,  nihi^  praetermittebat,  quamvis  absurdum  et 
ridiculum  ".'  At  the  end  of  the  treatise  ",  there  is  an  unsparing;  in- 
veclive  against  Aristoile,  accompanicd  by  an  attack  on  Picus  Miran- 
dula  aiid  others  for  confining  their  criticisms  to  the  Conimentators  on 
Aristotle,  without  having  thc  courage  to  extend  them  lo  Aristotle  him- 
self.  The  chapter  concludes  with  two  warnmgs  '  mcmoriae  mandanda, 
ct  assidue  diligeiiter  cogitanda  omnibus,  qui  recte  philosophari 
cupiunt,  quoTum  unum  est,  Ubicunque  et  quotcunque  Dialectici 
Metaphysicique  sunl,  ibidem  et  toiidem  esse  capitales  veritaiis  hostes, 
alterum  vero,  Quamdiu  in  scholis  Philosophorum  regnabit  Aristoteles 
iste  Dialecticus  et  Metaphysicus,  tamdiu  in  eis  et  falsitatem  et  bar- 
bariem,  si  non  linguae  et  oris,  at  certe  pecloris  et  cordis  regnaturam.' 
Over  the  remaining  namos  on  our  list  wc  must  pass  morc  lightly. 
Ramus  (b.  1502,  or,  according  to  anoilier  account,  1515,  d.  in  the 
Massacre  of  St.  Bartholomew  1572)  marks  the  climax  of  the  reaction 
against  Aristotle.  He  is  said  to  have  selccted  as  the  ihesis  for  his 
Masier  of  Arts'  Degree  the  position  that  all  the  dngmas  of  Aristotle 
are  false  :  '  Lutetiae  Magisterii  titulum  suscepturus,  problema  hoc 
sumpsit ;  quaecunque  ab  Aristotele  dicta  essent,  commentitia  esse  'V 
In  this  slory,  however,  there  is  probably  some  exaggeration.  But, 
■whether  this  be  so  or  not,  the  life,  lectures,  and  works  of  Ramus 
formed  one  long  protest  against  the  ascendency  of  ihe  Aristotelian 
philosophy,  and  espccially  of  the  Aristotclian  Logic.  One  or  two 
specimens  of  his  diatribes  against  Aristotle,  taken  from  the  Aris- 
totelicae  Animadversiones,  unll  be  sufficient  to  give  an  idca  of  the 
vehemence  wilh  which  he  carried  on  his  attack : 


"*  Lib.  i.  cap.  i|  £d.  LcibniU,  pp.  5,  6. 

■■  Lib.  iv.  cap.  i.  •'  Lib,  Iv.  cap.  8. 

**  Petri  RjLmi  Vita  tx  ].  T.  Freigio  descripta,  appended  to  MUlod's  Logic. 
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*  Ars  dialectica  cst  imago  naturalis  dialecticae :  in  comraenlariiB 
autem  Aristotelis  nihil  est  ad  nalurae  monitionem  propositum :  nihil 
(si  naturae  veritatcm  spccles)  non  confusum,  non  perturbatum,  non 
contaminatum,  non  tbedatum :  ars  igitur  dialectica  in  commentariis 
Aristotelis  nuUa  esi*".' 

*  Hic  mihi  omnes  Musae  et  Charites  sunl  implorandae,  ut  publicara 
pestem,  et  tol  jam  saeculis  corroboratam  atque  inveteratam  aegrotan- 
tibus  oscendant :  phanaticis  quibusdam  ingeniis  persuadeant,  ut  se 
colligant:  naturam  suam  intueantur  :  dei  opt.  max.  munera,  quibus 
affccti  sunt,  suspiciant  ;*•*♦**  animadvertant  ne  nimis  ingrata 
barbaraque  impietate  divinam  munificentiam  despiciant,  nimiumque 
siolido  dementique  furore  non  perturbatorem  tanti  boni,  sed  erep- 
lorem :  non  hostcm  humani  judicii,  sed  tonorera,  camificemque 
diligant,  Sic  enim  verissime  profitcri  possum,  si  daemonum  omnium 
coQvenium  aliquem  princeps  ipse  tenebrarum  de  extinguendo  doc- 
trinae  hujus  luminc  agerel,  auditaque  singulorum  sentenda  siatueret, 
non  perniciosLUS,  exitiosius,  calamitosius  quicquam  reperturum,  quam 
ab  uno  Aristotele  repertum  est. 

Dii  talem  teTria  avcrtite  pcstcm: 

Quid  est  judicium,  o  domine  Aristoteles,  o  unice  naturae  fili,  o 
deus  amenlium?  sc.  dorniit.  genera  judicii  quot  sunl?  nondum  e 
somno  excitatus  est.  scd  fortasse  deus  iste  per  sacerdotem,  aut  in- 
terprctem  aliquem  loquitiu-.  heus  Aristotelei  sacerdotes,  quoniam  deus 
vester  dormicns  nos  hic  despicit,  quid  est  judicium?  quae  sunt  judicii 
genera  ? ' 

We  see  from  these  quotations,  which  might  be  multiplied  to  almost 
any  extcnt,  that  the  cautious  criticism  of  the  carlier  wriicrs  has 
degenerated  into  mere  abuse,  and  that  often  of  the  most  cxag- 
gerated  kind. 

Bacon  in  his  sixteenth  year  (September  1576)  was  sent  by  his 
father  into  France,  in  the  tratu  of  the  English  Ambassador,  Sir  Amias 
Paulet.  There  he  rcsided,  chiefly  in  Paris,  till  his  father's  d^th  in 
March  1578-9".  During  these  iwo  years  and  a  half,  he  must  have 
heard  mucb,  and  heard  wtth  curiosity  and  interest,  of  the  opinions 
of  Ramus,  of  the  revolt  against  Aristotle,  and  of  thc  hopes  to  be 
enterlained  from  the  inauguration  of  a  new  raelhod  of  enquiry  and 
from  giving  a  new  direction  to  scientiiic  study.     Hence,  it  is  nol 


*  l.yons  Edition  of  1545,  p.  7. 

^'  Scc  Spcdding*s  Lifc  and  Lcttcrs  of  Bacon,  vol.  i.  pp.  6-8. 
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■nnlikely,  as  M.  Barlhelem}'  SainL  Hi!aire  "  suggests,  that  his  sojoum 
in  Paris,  where  Ramism  was  ihen  in  the  air,  may  have  had  a  con- 
siderable  influcnce  in  determining  the  philosophical  position  which  he 
afterwards  assumed. 

Al  this  time,  the  spirit  of  revolt  against  Aristotle  was  everywhere  in 
the  ascendant  Bernardino  Teleaio  of  Cosenza  (b.  1509,  d.  1588), 
whom  Bacon  pronounced  thc  *bcsE  of  the  novcllists/  and  to  whom  he 
makes  constant  reference  throughout  his  works,  invariably  criticises 
Arislotle  wiih  tlie  utmost  freedom.  The  reader  who  is  curious  to  see 
the  dircciion  which  ihis  criticism  takes,  and  the  tone  in  which  il  is 
conducted.  may  refer  to  the  Prooemium  to  the  fwo  Ixioks  '  De  Rerum 
Nalura  juxta  propria  principia,'  Ac,  and  to  the  Dedication  prefixed  to 
the  nine  books  bearing  ihe  same  tide.  In  the  latter  he  says  of  the 
Aristotelian  philosophy :  *  et  sensui,  et  sibi  etiam  ipsi,  quin  et  Deo 
OpL  Max.  passim  repugnat/  His  tone,  however,  compared  with  that 
of  Ramus,  is  unusually  nioderate  and  respectful  **. 

Far  the  most  systematic  of  thc  opponents  of  the  Aristotelian  philo- 
sophy  in  general  was  Patrizzi  or  Patricius  (b.  1529,  d.  1597).  His 
Discussiones  Peripaleticae  are  throughoul,  for  tlie  most  part,  a  bJtter 
attack  on  ihe  life,  works,  and  opinions  of  Aristotle.  Thus,  he  fre- 
quenlly  breaks  out  in  invectives  such  as  this:  'Quicunque  igitur  ex 
Aristotelis  dogmatibus  philosophatur,  is  dialectice  philosophatur,  non 
philosophice,  non  scientifice,  non  rerum  veritatis,  sed  Aristotelicorum 
placitorum  esl  amator ".'  And,  in  another  place^  after  camparing 
iwo  contradictory  passages  from  Arisiotle,  he  says  :  '  Qua  rc  quid  in- 
constantius?  quid  tanti  nominis  philosopho  indignius?  Scd  Hcuit 
sibi  quidquid  voluit  r  et  tamen,  omnia  credita  a  suis  sunt  oracula,  in 
contrariis  dogmatibus  permultis  fides  par  illi  habita".'  His  reasons 
for  combating  the  philosophy  of  Aristotle  are  given  al  length  in  an 
Appcndix,  eniituled  '  Veritatis  Sludiosis,'  at  the  end  of  his  *Nova  de 
Universis  Philosophia/ 

Giordano  Bruno  {b.  about  1550,  burnt  at  Rome  1600)  was  another 
of  the  more  promincnt  opponents  of  Aristotelianism.     He  wrote  a 


■•  De  la  I-ogiquc  d'Aristotc,  vol.  ii.  pp.  365,  6, 

"  S«.  for  instance.  De  Rerum  Natiira,  lib.  iij.  cap.  i :  *  Nihil,  sl  in  iis  [sc.  Aris- 
totetis  ScntaitiU]  traclandis  plus  justo  interdum  immoremur,  mortales  nobis,  ut 
ignoscanl.  sed  quod  a  summo  naturae  interprete  dissentire  audeamus  et  non 
numinis  instar  illum  venercmur,  rogandos  cssc  cxtstinmnius :  qai  &i  illius  dlctum 
«Ddmnt,  aut  factum  imitentur,'  &c. 

••  Di&c  Perip.,  tom.  i.  lib.  13,  Basle  Edition  of  1581,  p.  170. 

•'  Id.  tom.  iv.  lib.  i.  p.  373. 
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special  trcatise,  entituled  Acrotismus,  seu  rationes  articulorum  phy^- 
corum  adversus  peripate:icos  Parisiis  propositorum.  In  the  Dedica- 
tion  prefixed  to  this  work,  he  says  thai  he  should  not  have  wriiten  the 
book,  had  he  thought  that  the  University  of  Paris  owed  more  to 
Arisloile,  ihan  Aristotle  to  it.  In  the  celebrated  Dialogue,  entiluled 
*La  Cena  de  le  Cencri/  Bruno  slates  that  the  most  enthusiastic  ad- 
herenls  of  Aristotle  ('who  are  the  enemies  of  those  who  are  not  the 
frienda  of  Aristotie,  who  would  live  and  die  for  Arisiotle ')  are  oftcn 
entirely  ignorant  of  the  meaning  of  even  the  litles  of  his  works  ('i 
quali  non  intendono  ne  anche  quel  che  significano  i  titoli  de  libri 
d'Aristolele ').  He  adds  that  the  real  question  which  ought  to  bc 
debated  between  ihe  Aristotelians  and  their  opponents  is  not  whether 
a  doctrine  be  old  or  ncw,  but  whether  it  be  true  or  false". 

Campanella(b.  i5<58,d.  1639)^35  an  cnthusiastic  follower  of  Telesio, 
and  one  of  the  more  outspoken  of  the  anti-Aristotelians.  One  of  his 
works,  published  at  Naples  in  1591,  was  entituled  Philosophia  sen- 
sibus  demonstrata;  adversus  eos  qui  proprio  arbilratu,  non  autem 
sensata  duce  natura  philosophati  sunt ;  cum  vera  defensione  Bemardi 
Telesii.  The  Preface  to  tliis  work,  written  in  1589,  abounds  in  open 
or  covert  attacks  on  Arislotle.  Campanella's  objections  to  the  phi- 
losophy  of  Aristotlc  were  bascd  as  much  on  iheological  as  on  philosO' 
phical  grounds.  In  a  work  entiluled  Disputalio  in  Prologum  Instaura- 
tarum  Scientiarum  ad  Scholas  Christianas,  praesertim  Parisienses,  the 
reader  will  find  a  very  curious  list  of  these  theological  objections. 

M.  A.  Severinus*'  (b.  1580,  d.  1656),  a  junior  contemporary  of 
Bacon,  and,  hke  Campanella,  a  foHower  of  Telesius,  was  mainly  a 
writer  of  medical  works.  One  of  these  is  inscribed  Antiperipatias, 
hoc  est  adversus  Aristoteleos,  de  respiratione  piscium/  &c.  Like 
Bacon,  he  attacks  Aristotle  for  his  treatraent  of  the  older  Grcek 
Philosophers.  Thus,  he  quotes  wiih  approbalion  ihe  words  of  Cabaeus, 
Ihe  last  author  on  our  list,  when  describing  Aristotle  as  *  adeo  male 
merilus  de  antiquis,  dum  sempcr  in  pejorem  sensum  inlerpretatur,  ut 
promde  dignus  esset,  qui  ab  omnibus  male  acciperetur,  nec  unquam 
ejus  dicta  ad  bonum  sensum  traherentur.' 

Nicolaus  Cabaeus,  a  Jesuit,  in  his  commentaries  on  the  Meteoro- 
logica  of  Arlslotle,  published  at  Rome  in  1646,  constantly  asserts  that 


"  EtUtion  of  1584,  pp.  16, 17. 

•*  This  Sevcrinus  must  not  bc  confounded  with  P.  Severinus  the  Dane,  of  whom 
Uacon  speaks  in  ibe  Tcmporis  Partus  Masculus,  in  Dc  Augmentis,  iii.  4.  and  pto- 
bably  in  Nov.  Org.  i.  116. 
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we  should  follow  experience  and  not  Aristode.  But,  at  the  same  time, 
he  adopts  a  far  raore  moderate  tone  than  mosl  of  the  writers  whom 
I  have  hitherto  noticed.  Thus,  in  llie  Preface  *Ad  Lectorem'  he 
states  his  posiiion  as  follows :  '  Illud  quidem  affirmo,  longe  diversis 
finibus  contineri  iidem  et  scientiam.  Si  Aristotelem  volumus  sapi- 
enliae  ducem,  non  abnuo  :  si  doctrinae  magistrum,  non  recuso :  si 
sapicntiae  parentem,  agnosco  in  rauhis,  maxiraisque  rebus,  et  admiror: 
si  ad  illius  solum  suffragium  imus  in  sententiam,  si  in  illius  tantum 
pronuncialis  conquiescimus,  et  ejus  dicta,  absque  alia  probatione,  nobis 
sentiendi  norma  sunt,  non  admitto :  imo  dico,  qul  sic  faciunt  longc 
ab  Aristotelis  doctrina  recedere:  qui  vull  illum  esse  Philosophum,  ei 
illum  sapientem,  qui  rerum  causas  noveriC,  non  qui  alicujus  dicta 
niemoriae  consecraviu' 

These  selections,  which  I  have  brought  down  lo  ihe  time  of  Bacon 
himsclf,  wili  be  sufficient  to  shew  the  nature  and  strength  of  the 
reaction  against  the  philosophy  of  Aristotle.  Froni  his  more  moderate 
critics,  or  those  who  complained  of  ihe  blind  submi-ssion  of  his 
fo!Iowers  rather  than  of  the  tone  and  method  of  ihe  master  himself, 
such  as  Cardan  and  Gatileo,  I  have  not  ihought  it  necessary  to 
quote. 

Bacon's  own  crilicisms,  degenerating  oftcn  into  inveclivcs,  will  be 
sufliciently  illustraled  from  the  Novum  Organum  and  the  parallel 
passages  which,  from  time  to  tirae,  I  sball  quote  from  his  other 
wnliDgs. 


f  13.    ANTICIPATIONS   OF   BACON*S    METHOD   AND 
TEACIIING. 


Taking  the  main  peculiarilies  of  Bacon*s  method  and  teaching  to 
have  been — (i)  ihe  emphasis  with  which  he  insisted  on  the  necessity 
of  consulling  and  collecting  facts,  of  going  slraight  to  Nature,  of 
instituting  observaiions  and  experiments  before  formulating  general 
proposiiions ;  (2)  the  gradual  ascent  from  propositions  or  axioms  of 
a  lower  to  ihose  of  a  higher  degree  of  gcncrality;  (3)  ihe  seleclion 
and  comparison  of  instances  in  place  of  ihe  old  Inductio  per  Enume- 
rationem  Simplicem ;  (4)  ihe  disregard  of  Auihoriiy,  and  ihe  restraint 
of  Fancy:  wc  may  proceed  to  enquire  how  far  in  these  and  other  less 
important  or  more  detailed  parts  of  his  system,  he  was  anticipatcd  by 
preceding  writers.     Now,  it  must  be  confessed  at  once  thal,  in  many 
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of  these  respects,  the  melhod  of  Bacon  is  lo  be  found  embodied  in 
the  teaching  and  example  of  Aristotle,  and  even  of  Socrates  and 
Plato.  Induction  of  some  sort  or  othcr,  and,  consequently,  the 
examination  and  coUection  of  facls,  is  as  old  as  human  reasoning. 
This  object  gave  me  pleasure  or  patn  yesterday,  and,  therefore,  I  wiJI 
pursue  or  avoid  a  similar  object  to-day;  or  I  compassed  my  ends 
in  this  way  yesterday,  and,  therefore,  I  will  try  a  similar  mode  again 
to-day,  are  amongst  the  earliest  thoughts  which  would  occur  lo  man. 
It  is,  therefore,  of  course,  absurd  to  represent  Bacon  as  the  author  or 
discoverer  of  Induction.  What  logicians  have  done  is  not  to  invent 
forms  of  reasoning,  but  to  analyse,  criticise,  and  offer  rules  and 
cautions  for  securing  the  due  performance  of  those  which  alreadyexist 
Hence,  it  would  be  utterly  superfluous  to  accumulale  early  instances 
of  induclive  reasoning ;  as  respects  my  present  purpose,  it  is  quitc 
sufficient  to  refer  to  the  rTramKot  Afl-yot  or  jrafw^X^  of  Socratcs  **, 
and  to  give  a  very  brief  account  of  Aristotle's  method,  so  far  as  it 
relates  to  the  present  question. 

To  my  mind  nolhing  can  be  clearer  ihan  that  Aristotle  rests  all 
evidence  uliimateiy  on  the  observation  of  individual  facts.  See,  for 
instance,  Metaph.  i.  i,  Post.  An.  ii.  ig.  And,  in  accordancc  with  this 
doctrine,  tbe  ullimate  major  premiss  of  any  train  of  dediictive 
reasoning   must   itself  rest   on    an    induttion    from  particulars.     *Ec 

TTpayivairKo^ifVtMiif  5(  Tfoua  diSocrKaXu),  Sivntfi  Kot  iV  rois  uyaXvTiKOis  Xiyofuy 
17  fiiv  yap  tt  eiraywy^s,  f}  fii  (n/XXoyt(r/iy.  'H  fuv  d^  iVflyft>>q  opX'?  **'^  "^ 
Tov  Ka$uKuVj  6  df  avXXoynTfioi  «*t  Toyv  Ka$6\ov.  EiVlr  npa  apx^^t  t^  Stv  6 
{FvWoyta-ftoij  iiv  ovk  ctrr*  trvXXoyitrti6s'  «Voyuy^  ttpa»  Eth.  NlC.  vi.  3  (3). 
'ABvwitoi'  4«  Ta  ica^oXou  OfMpijtrai  fif)  fli'  firttyftyy^f  .  ,  .  tiraj^Srjvai  Hi  /a^ 
€;fo»T<is  ai(r$fj<riv  d&vvaTOV  tiuv  yap  Ka&  tKaiTTUv  rj  aiaBriats.  An.  Posl. 
i.  i8.  Unfortunately,  Aristotle  went  no  further  in  his  formal  analysis 
of  induction  than  to  reduce  it  to  the  syllogistic  type,  and,  as  an  almost 
necessary  consequence  of  this  procedure,  he  required  an  cxhaustive 
enumeration  of  all  the  instances  (Inductio  per  Enumerationem  Sim- 
plicem  or  Inductio  Completa).  A«  W  voflv  t6  r  t6  i^  ArrdyTaiv  twv  koB^ 
€Kaarov  (rvyKtifiivov'  ^  yap  cVaywy^  dih  itavrtov.  An.  Pf.  ii.  23.  But,  38, 
in  most  cases,  it  was  irapossible  to  satisfy  this  requirement  in  practice, 
we  fmd  him,  as  a  matter  of  fact,  selecting  his  instances,  and  tiiat  often 
with  great  skill",  though  sometimes,  it  must  be  confessed.  with  much 

**  On  this  mode  of  rcasoning  and  on  P]ato's  xnethod  of  Excludons,  see  my  note 
on  Nov.  f-)rg.  bk.  i.  aph.  ic*;. 

*  Ucbcni.cj;  (•Syslcra  der  Logik)  rigbtly  calls  mttenlion  to  De  Parlibus  Anima- 
lium,  iv,  2,  as  shewirg  that  Aristodc  was  aware,  in  praclice,  of  dic  impoTtance  of 
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carelessness.  (On  this  and  other  points  connectcd  wilh  Aristotle*s 
method,  cp.  §  11  ofthis  Introduction).  Some  of  his  remarks  on  the 
proper  cxamination  of  facts  or  theories  are  characterised  by  great 
sagacity.  Take,  for  instance,  the  passage  in  Eth.  vii.  i  (5) :  A*t  d*, 
Stamp  iifi  ruv  SKkoav^  Ti$fyras  ra  tfiatv6ft€vaj  cat  npatrov  fkanopTf<ravratj  oi^ai 
dtutrwai  /Mi>i(rra  ftiv  irdvra  rA  Mo^a  mpi  ravra  rd  naOr),  d  fic  /x^,  ra  TrXrTora 
Kat   Kvpturrara'   «av  yap   Xvrjrat   rt    ra  ^hax^P^    *"^   «taTaXfor^riii    tq    ci/do^, 

dcdfiy/MW  &v  ttrj  uttti^t".  In  his  trcatises  generally,  but  especially 
in  tlie  Politics  and  the  Historia  Animalium,  we  find  extensive  collec- 
lions  of  facts ;  nor,  as  I  havc  shewn  elsewhere  ",  did  he  altogeiher 
neglect  experiment.  That  he  was  impatient,  and  even  jealous.  of  the 
auihority  of  othcrs  "*,  has  generally  been  brought  as  a  charge  against 
him,  and,  about  the  time  of  the  Revival  of  Letters,  was  frequently 
adduced  as  au  argumenium  ad  homitum  by  those  who  were  anxious  to 
llirow  off  the  bonds  of  his  own  authority. 

As  the  works  of  Aristotle,  and  specially  his  logical  works,  were 
consiantly  bcing  rcproduccd  and  comnientcd  on  during  the  MiJdle 
Ages,  it  would  be  easy,  though  superfluous,  to  accumulale  from  medi- 
aeval  writers  passages  on  the  orlgin  of  knowledge  in  the  perceptions  of 
ihc  senscs  (as  being,  at  lcast,  its  condition,  if  not  its  source),  and  on 
the  relation  of  induction  lo  deduction.  It  will  be  sufficient,  as  a 
spccimen,  to  quote  the  following  passages  from  the  Metalogicus  of 
John  of  Salisbury  (lib.  iv.  capp.  8,  9).  written  about  1160:  '  Et  sic 
demonstrandi  scientiam  statuit,  ac  si  sensu  corporeo  teneatur,  quae 
raiio  indubitata  sic  esse  convincit.  Communes  enim  conceptiones  a 
singulorum  iuductione  fidem  sortiuntur.  Impossibile  enim  esl  un- 
versalia  speculari,  non  per  inductionem ;  quoniam,  ut  ait,  quae  ex 
abstractione  dicuniur,  per  inductiones,  ignola,  nota  fiunt.     Inducere 

having  regard  to  causal  coiinection  iii  franiing  our  generalisations.  The  chaplcr 
is  also  iniercsting  as  affording  examples  of  ihc  *  negativc  instanccs'  to  which 
Bacon  attachcs  so  much  impDrta.ncc.  At  ihc  samc  time,  it  is  remftrkable  for  thc 
carelessness  uf  obt>ervation  which  it  diiaplays. 

My  fricnd  Mr.  J.  A.  Stcwart  of  Chrisl  Church  bas  drawn  my  attention  to  a  re- 
tnarkable  correspondcnce  bctwccn  some  of  ihc  /mi  in  Topics,  ii.  lO,  ii,  and  ihc 
canons  of  rea.sontng  in  moderu  Inductive  Logic.  The  passoge  is  worth  morc 
atteuiion  ihan  it  has  received. 

It  may  herc  be  noticcd  that  Ariiitotle  also  rccogniscs  an  impcrfcct  foim  of  in- 
duction,  answering  to  tlie  Analogy  of  Mr.  Mill  ajid  receut  logicians.  This  is  Ihe 
TtofAh^tfyia  or  cira^Ary^  ^r^ro/MWJ.     See  An    Fr.  li,  24. 

*  Cp.  Eth.  Nic.  i.  S  (1 1 ;  Eth.  Eud.  i.  6. 

"  Sce  %  11  of  thiii  Inlroduction. 

*•  The  caiic  of  Reasun  vcrsus  Authoriiy  lias  never  bcen  bctter  or  morc  teisely  pui 
thaa  by  Aristotle,  £th,  Nic.  i.  6  (i):  dju^V  7^^  urrotP  ^iXoif,  QQtw  wpariftdv  riiv 
^■ifitnuf.     Hcocc  thc  provcrb  :  *  Amicus  Plato ;  magis  amica  rerilas.' 
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autem  non  habentes  sensum,  impossibile  est.  Singiilarium  enini 
sensus  est ;  nec  contingit  ipsorum  accipere  scientiam,  neque  ex  uni- 
versalibus  sine  induclione,  nec  per  inductionem  sine  sensu.  Fit  ergo 
ex  sensu  memoria ;  ex  niemoria  multorum  saepius  iterata,  experi- 
mentum;  ab  experimentis  scientiae  aut  artis  ralio  manat.  Porro  ab 
arte,  quae  usu  et  exercitatione  firmata  est,  provenit  facuUas  ex- 
sequendi  ea,  quae  ex  arte  gerenda  sunt  Sic  itaque  sensus  corporis, 
qui  prima  vis,  aut  priraum  exercitium  animae  est,  omnium  arlium 
praejacit  fundamenta ;  et  praeexistentem  format  cognitionem,  quae 
primis  principiis  viam  non  modo  aperit,  sed  et  parit.'  '  Planum  autem 
esl  hoc  diligentius  inspicienti  per  singula.  Nam  cum  sensus,  secun- 
dum  Aristotelcm,  sit  naturalis  potenlia  indicativa  rerum,  aul  omnino 
non  cst,  aut  vix  est  cognitio,  dcficiente  sensu.' 

Fertile,  however,  as  these  principles  might  have  been  in  a  different 
age,  it  must  be  confesscd  that  ihey  bore  litile  fruil  in  the  timc  of 
which  I  am  speaking.  It  was  only  men  of  rare  curiosity  or  of  a 
singular  love  of  naturej  like  Albert  the  Grcat  •*  or  our  own  Roger 
Bacon,  who  saw  the  supreme  imporiance  of  interrogating  facls  or  of 
rearing  science  upon  experience.  To  the  latter  of  these  great  names 
I  shall  devote  some  litile  space. 

First,  however,  I  may  remark,  by  way  of  parenthesis,  that  Dr. 
Whewell  *  discovers  certain  resemblances  between  the  mediaevaJ 
mystic,  Richard  of  St.  Victor  (died  1173)  and  Francis  Bacon.  Of 
these,  the  most  important  is  the  dictum  thal  ^  Physical  science  ascends 
from  effects  to  causes,  and  descends  again  from  causes  to  effects'/ 
This,  however,  appears  to  me  to  be  one  of  those  incidental  utterances 
which  might  easily  be  made  witfiout  perceiving,  as  Bacon  undoubtedly 
did  perceive,  its  scientific  value  or  the  praclical  consequenccs  to 
which,  if  properly  developed,  it  would  lead, 

The  comparison  of  the  speculations  of  Roger  Bacon  (who  wrote 
towards  the  end  of  the  thirleenlh  century)  with  those  of  his  namesake 
are  specially  interesting,  and  have  been  made  much  of  by  those  who 
deny  or  depreciate  the  originality  of  the  latter*.     The  whole  spirit  of 

■•  A  goc>d  accoant  of  the  physical  spcculations  of  this  phtlosophcr  will  be  found 
in  Pouchet,  Histoire  des  .Scieoccs  Natuiclles  au  Moyen  Age,  and  of  his  reUtion  to 
Ihc  Scholastic  confroversies  in  Haurcau,  De  la  rhilos^ophic  ScoUstique.  chs.  17-19. 

'  Philofiophy  of  Discovery,  pp.  53,  5,3. 

*  •  Physica  est  quae  causas  rerum  ex  suis  effectibus.  et  effectus  ex  causis  Hepre- 
hcndit.*  Tractatus  Exceptionum.  lib.  i.  cap.  7.  A  little  above,  he  says,  •  Physica 
tractat  de  invisibilibus  vistbilium  cansis.' 

^  See.  especially,  Pouchct,  HislDirc  des  Sciences  Natarelles  au  Moyen  Age,  ou 
All>crt  Le  Grand.  pp.  336-370.  1  refer  to  Pouchel  as  less  of  a  partisan  ihan  mauy 
olber  wrilcis,  wbo  have  handled  thc  same  subject. 
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Ws  works  bears.  perhaps,  a  nearer  rescmblance  to  ihose  of  Francis 
Bacon  ihan  can  be  found  in  any  intermediate  writcr,  but  here,  of 
course.  T  must  confine  myself  to  specific  points  and  to  a  few  typical 
quotations. 

r  In  the  Opus  Majus,  Part  vi.  capp.  i,  2  (Ed.  Jebb,  pp.  445,  &c.),  there 
is  a  striking  disquisition  on  the  neccssiiy  and  utility  of  experimental 
science.  Tlie  passage  is  too  long  to  quote  at  length,  but,  amongst 
other  things,  he  says :  *Sine  experientia  nihil  sufficienter  sciri  potest. 
Duo  enim  sunt  modi  cognoscendi,  scilicet  per  argumentum  et  experi- 
mentum.  Argumentum  concludit  et  facit  nos  concJudere  quaestionem, 
sed  non  ccriificat  neque  removet  dubitationem,  ut  quiescal  animus  in 
intuitu  veritatis,  nisi  eam  inveniat  via  experientiae;  quia  multi  habent 
argnmenta  ad  scibilia,  sed  quia  non  habent  experientiam,  negligunt 
ca,  nec  vitant  nociva  nec  persequuntur  bona/  And  again,  *  Qui  ergo 
vult  sine  demonstralione  gaudere  de  veritalibus  rerum,  oportet  quod 
experientiae  sciat  vacare.  Nam  multa  scribunt  auctores,  et  vulgus 
tenet  per  argumenta,  quae  fingit  sine  experienlia,  quae  sunt  omnino 
falsa/  He  then  proceeds,  on  the  ground  of  experience»  to  refute  a 
number  of  vulgar  errors,  such  as  that  the  diamond  can  only  be  broken 
by  goat's  hlood,  &c.  At  the  beginning  of  cap.  3,  he  says:  '  Haec 
scientia  experimentalis  a  vulgo  studentium  est  penitus  ignorata/  And 
a  little  furUier  on  (p.  448) :  '  Et  haec  scientia  habet  tres  magnas  prae- 
rogativas  respectu  aliarum  scientiarum.  Una  esi  quod  omnium 
illarum  conclusiones  nobiles  investigat  per  cxperientiam.  Scientiae 
cnim  aliae  sciunt  sua  principia  invenire  per  experimenta»  sed  con- 
clusiones  per  arguraenta  facta  ex  principiis  inventis.  Si  vero  debeant 
habere  experientiam  conclusionum  suarum  particularem  et  completam, 
tunc  oportct  quod  habcant  per  adjutorium  istius  scicntiae  nobilis.' 
This  last  passage  distinctly  asserts  the  use  of  experience  both  in 
cstablishing  ihe  principles  of  science  and  in  verifying  its  conclusions. 

To  the  same  effect  is  the  teaching  of  cap,  13  of  the  Opus  Tertium. 
The  following  passages  remind  one  of  Francis  Bacon's  conception  of 
Natural  Philosophy  as  the  *  maier  scieniiarum.'  •  Sed  praeter  has 
scientias  est  una  perfectior  omnibus,  cui  omnes  famulantur,  et  quae 
omnes  miro  modo  certifical:  et  hacc  vocatur  scientia  experimcntalis, 
quae  negligit  argumenta,  quoniam  non  ceriificant,  quaniumcunque 
sint  fortia,  nisi  simui  adsit  experientia  conclusionis.'  '£t  haec  scientia 
cenificat  omnia  naturalia  et  artificialia  in  particulari  et  in  propria 
disciplina,  per  experientiam  perfectam ;  non  per  argumenta,  ut 
sciendae  pure  speculativae,  nec  per  dcbiles  et  imperfectas  experi- 
cnlias,  ut  scientiae  operativae.     Et  ideo  haec  est  domina  oranium 
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scientiarum  praecedenliura,  et  finis  totius  speculationis/    (Ed,  Brewer/ 

PP-  43-47) 

Again,  another  point  of  contact  between  the  two  Bacons  is  the 
almost  exaggerated  importance  which  they  atlach  to  utihty  as  the  end 
of  scicncc.  '  Caetenim  ante  omnia/  says  Rog^er  Bacon,  '  utilitas 
cujusUbet  rei  consideranda  est.'  '  Quapropter  oportet  quod  homo 
consideret  utilitalem  scientiarum  antequam  aggrediatur  singulas  divi- 
sim  prosequendo.'  *  Et  igitur  cogiiavi  in  praeambuio  Iractatu  utili- 
tates  philosophiae  praemillere,  ut  tunc  scienliae,  quae  videntur  nihil 
valere,  quaerantur  cum  diljgentia  et  fervore.  Et  cerius  sum  quod 
aliCer  non  cst  via  ad  considerandum  scientias  phiiosophiae  in  particu- 
lari  et  in  propria  disciplina.'  '  Et  non  est  dubium  quin  quicunque, 
quaniumcunque  sit  sapiens,  resiHreta  primo  libro  geometriae,  nisi  sciret 
ejus  uiihtatem;  ct  sic  de  aliis  scienliis  omnibus,  ut  probavi  centies. 
Qui  enira  auscultat  cfuod  iriangulus  habet  tres  angulos  aequales 
duobus  rectis  anguUs,  et  demonstrationem  ejus,  si  nescit  utilitatera, 
ipse  non  dabit  fesiucami  immo  non  dignabitur  scire.'  (Opus  Terlium, 
capp-  5»  ^,  Ed.  Brewer,  pp.  18-22.) 

Both  writers  alike  shew  iheir  strength,  when  repudialing  the  charge 
ofnovelty.  '  Et  si  obnixe  adhuc  tertio  objiciaiur,  quod  sancti  aliqua 
redarguunt  de  his,  quae  scribo,  et  Gralianus  et  alii,  respondeo  quod 
nunquam  fuil  tempus  quin  ea,  quae  de  novo  profH>nunturj  habeant 
coniradictionem,  etiam  a  sanctis  et  a  bonis  viris,  et  a  sapienlibus  in 
aliis,  licet  non  in  his  quae  inconvenienter  reprobant.'  (Opus  Tertium, 
cap.  9.  p.  28).  In  ihe  Opus  Majus  (cap.  6.  p.  9),  he  quotcs  several 
passages  from  Seneca,  to  the  effcct  *  quanto  juniores  tanto  perspi- 
caciores,  quia  juniorcs  posteriores  successione  teraporum  ingrediuntur 
laborcs  priorum/  and  ihen  adds :  '  Nam  semper  posteriores  addi- 
derunt  ad  opera  priorum,  et  multa  correxerunt,  cl  plura  mutaverunl, 
sicui  maxime  per  Aristotelem  patet,  qui  omnes  sentenlias  praece- 
dentium  discussit.' 

The  comprehensive  view  which  both  thesc  authors  look  of  the 
various  scicnces,  and  the  necessity  which  they  saw  of  studying  ihem 
in  their  mulual  relations,  constilute  oiher  points  of  resemblance 
belween  them,  as  do  also  the  exaltcd  hopes  thcy  enterlained  from  the 
palient  study  of  nature  and  its  applicalion  to  the  purposes  of  arL 

The  four  causes  of  error  ('  comprehcndendae  veriiaiis  ofTcndicula,' 
Opus  Majus,  ad  init.,  Opus  Tertium,  cap.  22)  are  compared  with  tlie 
four  '  Idola '  of  ihe  Novum  Organum  in  a  note  on  Book  i.  Aph.  38. 
The  resemblance,  however,  is  nol  very  close,  and,  as  I  have  there 
argued,  following  Mr,  El|is  and  Mr.  Spedding,  Francis  Bacon  is  no^ 
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likely  lo  havc  seen  the  Opus  Majus.  Nor,  I  may  add,  is  he  likely  to  have 
been  acquainted  with  any  of  the  works  in  which  remarks  such  as  those 
above  quoted  are  to  be  found  *.  The  parallelisms,  iherefore,  beiween 
thc  two  writers,  however  close  in  somc  cases,  are,  1  believe,accidental. 

Having  thus  dwelt  with  some  minuteness  on  the  anticipations  of 
Bacon's  teaching  to  be  found  in  the  works  of  his  almost  equally 
iUustrious  namesake  in  the  ihirteenth  centur}',  I  may  pass  more 
lightly  ovcr  the  intennediate  period. 

Passing  over  about  tvvo  centuries,  during  which,  il  may  be  noticed, 
ihe  precepis  and  example  of  Roger  Bacon  seem  to  have  had  liltle 
effect  (for  the  schools  were  engaged  wilh  far  different  work),  we  come 
to  ihat  alraost  universal  genius  — painter,  poet,  sculptor,  architect, 
mechanisl,  mathematician,  Leonardo  da  Vinci  (b.  1452,  d.  151 9)*. 
Speaking  of  cerlain  unpublished  manuscripts  by  him,  now  in  ihe 
Library  of  the  Insiitutc  at  Paris,  Libri  (Hisloire  des  Sciences  Mathd- 

•  Once,  and  I  believe  once  only,  Eacon  refers  to  his  namesake,  and  ihen  in  terms 
of  faint  praiac.  Sce  Tfmporis  Partus  Masculus  (E.  and  S.,  vol.  iii.  p.  534)  :  'Si- 
quidem  utilc  genus  eonim  est,  qui  dc  theoriis  noa  admodum  soUiciti,  mech&nica 
quadam  aubtilitnte  rerum  invcntarum  extensiones  prefacndunt  ;  qualis  est  Bacon.' 
1n  the  Ilistoria  Vitae  ct  Mortis,  howevcr,  ihcre  are  traces  of  his  having  read 
Ur.  Dce's  tnin&lation  (published  in  161$)  of  Roger  Bacon*s  tract  De  potestate 
mirmbili  Artis  ct  Naturae.  He  may  also  have  read  ihc  ircatisc  Dc  rctardaudiii 
senecluiis  accidentibus,  which  was  publishcd  in  Latin  at  Oxford  in  1590. 

■  Hallam,  Ubri,  Whewell.  Brcwbter,  and  Remusat,  all  refer  to  J.  B.  Vcnturi, 
E&sai  sur  les  Ou\Tage5  I^hysico-Malh^matiqucs  de  I-cou.ird  de  Vinci,  Paris,  1799. 
A  copy  of  ihis  Iract,  which  is,  I  belicvc,  vcry  rarc,  exists  in  thc  British  Muicait), 
hut  1  do  not  know  whelher  ihc  MSS.  rcferrcd  lo  in  it  have  ever  been  published  in 
fuIL     Whewell  quotes  frora  Venturi  thc  following  striking  maxims: 

'•"Theory  is  the  gencml.  Experimcnls  are  ihc  soldicrs.  The  intcrpreter  of  thc 
artifices  of  nature  is  Experiencc :  she  is  nevcr  dcceived.  Our  judgment  sometimes 
is  dcceived,  tecause  it  expccts  cnccts  vvhicli  Expericnce  refuses  to  allow."  And  again, 
"  We  must  consutt  Expcriencc.  and  vary  thc  circumstanccs  till  we  have  drawn  from 
them  gencral  rulcs ;  for  it  ia  shc  who  fumishes  Iruc  nilcs.  But  of  what  usc.  yon 
asfc,  arc  thcse  rulcs ;  I  rcply,  ihat  thcy  direct  us  in  the  rcscarches  of  naturc  aad  the 
operaliuns  of  art.  They  prevcnt  our  imposing  upon  oursclvcs  and  olher&  by  pro- 
inising  oorsclvcs  results  which  we  cnnnot  ohtnin. 

'  "  In  the  study  of  the  scienccs  which  depcnd  on  Mnthcmatics.  those  who  do  not 
consutt  naturc  but  authors,  are  not  the  children  of  iiaLure,  they  arc  only  her  ^rand- 
children.  She  is  thc  true  tcachcr  of  mcn  of  genius.  But  see  the  absurdity  of  men  I 
Thcy  tum  up  thcir  noscs  at  0  man  who  prefcrs  to  leam  from  nature  betsclf  ratber 
Ihan  frora  authons  who  are  ocly  hcr  dcrks," 

*  In  onother  piacc,  in  reference  to  a  particular  case,  he  says.  "  Nalure  begins  from 
the  Rea&on  and  ends  in  Expcricnce ;  but  for  all  that.  wc  raust  tokc  the  oppo^ite 
coorsc  ;  begin  from  the  Expcriment  and  try  to  discover  the  Reason."*  WhewcUs 
Philosophy  of  Discoverj',  pp.  io6,  107. 

In  Hallam's  History  of  Literaturc,  Part  i.  ch.  3.  sect.  5«  to  which  the  student 
woutd  do  well  to  rcfcr,  thcrc  is  a  slill  fuUcr  account  of  Vcnturi's  tracl. 
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matiques  en  Ttalie,  tome  3.  p.  30)  says:  *  Souvent  on  trouve  dans  le 
m6me  feuillet  .  .  ,  des  prdceptes  qui  sembleraient  tir^s  de  Bacon,  s'ils 
n'<?taienl  ^crits  lon^^teraps  avant  la  naissance  du  chancelier  d'Angle- 
terre.'  And  again  (pp.  55,  56) :  '  Dans  ses  notes  .  .  .  ce  qui  frappe 
surtout,  c'est  la  mi^thode  philosophique  qu'il  a  constammenl  suivie. 
Un  siecle  avant  Galil^e  et  Bacon,  pendant  qu'on  se  boniait  gdn<*rale- 
ment  k  commenter  les  anciens,  Ldonard  a  port<*  le  flambeau  de  la 
critique  dans  loutes  les  parties  de  la  science,  et  il  a  donn^  les  pr^- 
ceptes  les  plus  vraisj  les  plus  justes,  les  plus  philosophiques,  p>our 
parvenir  \  reconnaitre  les  causes  des  ph<$nombnes  naturels.  Brisani 
le  joug  de  rautorii^  combattant  les  qualitds  occultes,  il  proclama 
rcxp<5rience  commc  le  seul  guide  sfir,  et  il  ne  s'en  (5carta  jamais.  II 
r^pfete  sans  cesse  que,  pour  parvenir  a  la  connaissance  des  ph<5no- 
mfenes  naturels  et  pour  en  tirer  tout  le  fruit  possible,  on  doit  com- 
mencer  par  robservation,  passer  k  rexp<^rience,  et  \  raide  de  celle-ci 
chercher  \  ddterminer  la  cause,  puis  formuler  une  rfegle  el  la  soumettre 
au  calcuL  Souvent  il  revient  \  ce  prdcepte  et  il  montre  par  de 
nombreuses  applications  toute  rimportance  de  la  philosophie  des 
sciences.' 

It  is  needless  to  reraark  that  these  manuscript  notes  of  Leonardo 
da  Vinci  can  by  no  possibility  have  fallen  under  the  eye  of  Bacon. 

Coming  now  to  writers  whom  Bacon  had  read,  or  may  have  read, 
we  find  II,  C.  Agrippa  (1486-1535),  in  his  De  Vanitate  Scientiarum 
(cap.  7,  De  Dialectica),  accusing  ihe  Logiciana  of  his  time  of  either 
assuming  their  first  principles  or  accepting  Ihem  simply  on  authority, 
'aut  ab  suo  Aristotele,  aut  abs  alio,  qui  illa  prior  dixerit/  But,  in  ihe 
same  chapter,  Agrippa,  after  bis  manner,  inveighs  also  against  those 
sciences  which  are  founded  on  the  perceptions  of  the  senses. 

Ludovicus  Vivbs  (1492-1540)  has  some  remarks  worthy  of  Bacon 
himself  on  the  subject  of  Authority.  See  Praefatio  in  libros  de  Disci- 
plinis  (Basle  Ed.  of  1555,  vol.  i.  pp.  324,  325).  'Neque  enim  effoeta 
est  jam  ve3  exhausta  natura,  ut  nihil  prioribus  annis  simile  pariat.' 
'  Quantum  enim  ad  disciplinas  percipiendas  omnes  aditum  nobis 
inventa  superiorum  saeculorum  aperiunt,  et  experientia  tam  diutuma, 
ut  appareat  posse  nos,  si  modo  appUcaremus  eodem  animum,  melius 
in  universum  pronunciare  dc  rcbus  vitae  et  naturae,  quam  Aristotelem, 
Platonem,  aut  quenquam  anifquorum.'  For  more  to  the  same  effect, 
see  the  last  section.  Stubbe  charges  Bacon  with  having  borrowed  in 
ihe  De  Augmeniis  from  this  author's  treaiise,  De  Causis  Corruptarum 
Artium,  but  no  one  wlio  compares  the  two  books  can  regard  ihe  debl, 
if  any,  as  a  great  one. 
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The  constant  appeals  to  experience  made  by  Paracelsus  (1493- 
1541)  are  recognised  by  Bacon  himself  in  the  Tcmporis  Partus 
Masculus  (E.  and  S.,  vol.  iii.  p.  538):  'Denique  Paracelsum  et 
Severinum  [sc.  Petrum,  1542-1602],  cum  tantis  clamoribus  homines 
ad  expcrientiae  sug^cstum  convocant,  praccones  mihi  exopto/  He 
goes  on,  however,  to  say  that  the  appeal  to  esperience  was  in  itself 
by  no  means  sufficient  to  condiict  them  to  truth.  '  Quid  igitur  ?  Num 
veritatis  corapotes  isti  ?  Nihilo  minus/  And,  towards  ihe  end  of  the 
treatise  (p.  539),  he  adds :  *  Ego  vero  (fili),  si  te  jamjam  animo  ab 
idolis  non  repurgato  vertiginosis  experientiae  ambagibus  committerera, 
nae  lu  ducera  cito  dcsiderares.'  Paracelsus  (as  I  have  elsewhere 
noticed)  is  specially  emphatic  in  his  rejection  of  authority. 

R^musat  (pp.  388-390),  following  De  Gerando,  bestows  what  ap- 
pears  lo  rae  Ihe  most  exaggeratcd  praise  on  a  small  work,  published  at 
Basle  in  1558,  by  Acontio  or  Contio,  entitlcd  '  De  Methodo  sive  recta 
investigandarum  tradendarumque  artium  ac  scientianim  ratione/  It 
seems  lo  me  ridiculous  lo  insinuate,  as  Rdmusat  appears  to  do,  that 
Bacon  was  under  special  obligations  to  a  work,  from  which,  indeed, 
there  was  liitle  to  borrow.  The  book  is,  for  the  time  at  which  it  was 
wriiten,  a  clear  and  useful  little  treatise  on  ihe  practical  appHcations 
of  Logic  to  study  and  tcaching,  but  it  discusses  ihe  four  causes, 
definilion,  division,  and  the  like,  rather  than  induciion  and  the  kindred 
topics  of  observaiion,  experiment,  &c.  The  only  parl  of  it  which 
admits  of  comparison  with  the  Novum  Organum  is  pp.  75-78, 
Leyden  Ed  ,  1617.  Speaking  of  Division,  he  says  that,  before  we 
divide,  we  ought  to  know  *totum  ipsum,  quod  dividendum  sit, 
Quamobrem,  &i  forte  in  promptu  non  sit^  indagare  illud  opporiebit  ab 
aliquorum  singularium  inspcctionc/  Hc  then  shews  how  we  may 
anive  at  a  knowledge  of  the  whole  from  an  examination  of  particular 
instances,  *abstrahendo  semper  illa  universa  a  singularibus.'  He 
proceeds  to  say  ihat  thc  Hkenesses  of  diverse  ihings  are  tht:  means 
by  which  we  arrive  ai  our  knowledge  of  the  whole :  '  quamobrem 
pcrscrutari  illam  similitudinem  quam  diligenlissime  Jn  rebus  dissimilibus 
jieccsse  est.'  But,  surelyj  this  has  been  a  common-place  of  logicians 
Jrom  the  days  of  Socrates  and  Plato  downwards. 

The  principal  object  of  ihis  work  seems  lo  bc  to  recommend  ihe 
*  methodus  resolutiva '  or  analytic  method,  the  method  of  working 
backwards  from  ihe  effect  to  the  cause,  or  ihe  end  lo  the  means, 
in  preference  to  the  'melhodus  compositiva'  or  synthetic  raethod. 

Telesio  (1509-1588),  whnm  he  himself  calls  the  *l3est  of  the 
noveUisLs/  Bacon  had  nodoubl  read  witli  great  care,  and  in  his  works 
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he  could  not  fail  to  notice  the  atlacks  on  Aristotle  freferred  to  in  the 
last  section)  and  the  consiant  appeals  to  sense  and  experience.  The 
very  title  of  tlic  first  of  Tclesius'  nine  books  '  De  Rerum  Natura  * 
is  sufficient  to  shcw  the  spirit  in  which  he  writes:  *  Mundi  Con- 
stnictionem,  Corpommque  in  eo  Cantentorum  Magnitudinem,  Natur- 
amque  non  rationc,  quod  antiquioribus  factum  est,  inquirendam,  sed 
sensu  percipiendam,  et  ab  ipsis  habendara  esse  rebus.'  In  the 
Prooemium  to  the  same  work,  he  speaks,  miich  in  thc  same  tone 
as  Bacon  does  aftcr^vards,  of  those  who  '  veluti  cum  Deo  de  sapientia 
contendentes  decertantesque,  mundi  ipsius  principia  ct  causas  ratione 
inquirere  ausi,  et  quae  non  invenerant  inventa  ea  sibi  esse  exis- 
timantes,  volentesque  veluti  suo  arbitralu  mundum  e£Bnxere.'  And 
again :  'non  scilicet  eo  usque  sibi  homincs  placere,  et  eo  usc^ue  animo 
efferri  oportebat,  ut  veluti  naturae  praeeuntes  [compare  Bacon*s 
'' anticipatio  naturae"],  et  Dei  ipsius  non  sapientiam  modo,  sed 
potentiam  etiam  affectantes,  ea  ipsi  rebus  darent,  quac  rebus  inesse 
intuiti  non  forent,  et  quae  ab  ipsis  oninino  liabenda  erant  rebus.' 
In  opposition  to  this  ambitious  method,  he  declares  his  own  intention 
of  following  oniy  seiise  and  nature  :  *  sensum  videlicet  nos,  et  nalurara, 
aliud  praeterea  nihil  sequuti  sumus,  quae  perpetuo  sibi  ipsi  concors, 
idem  semper  et  eodem  agit  modo.  aique  idem  sempwr  opcratur.* 
In  book  viii,  where  he  discusses  the  nature  of  knowledge,  he  lays 
down,  amongsl  others,  the  foUowing  propositions :  'Scientianim 
omnium  et  geometriae  ipsius  principia  a  sensu  haberi,  vel  proxima 
eorum,  quae  sensu  percepta  sunt^  similitudine,  et  conclusiones  omnes 
ex  iis  pendere '  (cap.  4) ;  '  Conclusiones  naturales  in  eo  mathematicis 
praestare,  quod  hae  a  signo  omnes,  illae  vero  a  propriis  causis 
propriisque  manant  principiis,'  (cap.  5.)  Here,  and  elsewhere  in 
liiis  Book,  Telesius  enunciates  the  principle  of  the  origin  of  all 
knowledge  in  the  perceptions  of  the  senses,  at  least  as  dlstinctly, 
if  not  more  distinctly,  than  Bacon  himself.  With  regard  to  iiidividual 
doctrincs,  I  shall,  from  time  to  time,  draw  attention  in  the  notes  to 
many  points  of  agreement  betwcen  Bacon  and  Telesius,  but  I  am 
not  aware  that,  as  regards  method,  there  is  anything  more  to  noiice 
than  the  general  agreement  which  I  have  already  pointed  out.  There 
is,  so  far  as  I  am  aware,  no  attempt  in  the  works  of  Telcsius  to 
analysc  induction,  or  to  give  any  specific  rules  for  its  right 
conduct. 

The  origin  of  knowledge  in  the  pcrceplions  of  the  senses  and  the 
consequent  importance  of  experiencc  seems  to  have  been  a  coramon- 
place  of  pbiiosophers  in  the  sixteenth  centuiy.     Caesalpinus  (1519- 
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1603)  the  adberent,  and  Patricius  (1529-1597)  the  opponent  of 
Aristotlc,  arc  agreed  on  this  point. 

Not  to  multiply  quotations  needlessly,  I  shall  pass  on  to  Campanella 
(1568-1639),  whose  name  is  frequeniiy  toupled  with  that  of  Bacon 
by  the  German  writers  of  the  seventecnth  ceniury,  and  who  was 
celebrated,  in  his  time,  as  a  disciple  of  Telesius.  Iii  tlie  Prcface  10  one 
of  his  works,  entituled  Philosophia  Sensibus  Demonsirata,  &c.,  already 
referred  to  on  p.  84,  he  says:  '  Idcirco,  cum  ea  sit  rcrum  ad  Sentien- 
lem  animam  intelligenteroque  adaequata  cugnltio,  ab  ipsis  procedens 
rebus,  eo  pacto  creatis  existentibus,  dispositisque  a  summo  renim 
Conditore,  quo  pacto  esse  intelligi  debeant;  efficitur,  ut  a  rebus  ipsis 
sentiiis  sint  accipiendae  rerum  origines,  quaniitates,  formae,  facul- 
tates,  et  facies,  ac  mutationes,  et  quales  sunt,  tales  esse  decemantur, 
minime  autem  sicut  nostra  dictat  ratio,  longe  mutabilis  ob  dissimiles 
rerum  variabiliura  inspectiones,  modosque  in  intcUigenle  spiritu  re- 
servatos.  Hinc  nos,  post  assiduam  vaide  quinque  annorum  iectionem 
Antiquorum  philosophorum,  praecipue  Peripaieticorum  ei  Plaloni- 
corum  ******  dccrcvimus  rcrum  naturam  ex  sensu  investi- 
gandam  esse,  cui  ipsa  talem  prompte  sese  oflfert,  qualis  est,  et  qualem 
Deusesse  voluit.'  (p.  i.) 

And  again,  a  little  further  on,  he  adds :  *  Quas  ob  res  Scientiara 
de  rebus  esse  considerantes,  non  de  verbis,  nec  de  Aristotelis  dictis, 
ejusque  intellectu  ct  intentione,  ab  ipsis  rebus  capiendam  censui- 
mus,  el  investigavimus.  Itaque  decrevimus,  modum  investigandi 
rcs  componere  per  viam  sensus  et  experientiae,  ubi  non  dc 
vocibus  tractetur,  et  obscuris  dictis,  sed  de  rebus  per  voces  ab  ipsis 
rebus  excerptas,  non  fictas,  et  quo  pacto  sint  res  investigandae 
ab  operalionibus,  faciebus,    similiiudinibus,  et  congruentiis   earum.' 

P-  3) 

From  works  written  by  Bacon's  contemporaries  copious  extracts 
might  be  made  on  the  now  pretty  familiar  themes  of  the  abuse  of 
authority,  and  of  the  necessity  of  consulting  nature  and  trying 
experiments  for  ourselves.  See,  for  instance,  Kepler's  Introduction 
to  the  Astronomia  Nova,  published  in  1609,  and  Gaiileo's  works, 
passim*.  It  will  be  suflicient  to  close  thjs  scction  with  a  brief  noiice 
of  ihe  work  of  one  of  Bacons  countr)'men,  the  celebraled  William 
Gilbert,  father  of  the  sciences  of  eleciricity  and  magnctism.  In  the 
address   *  Ad   Lectorem   Candidum '   prefixed   lo    the   treatise   '  De 

'  It  should  be  noticed,  however,  that  thc  most  famous  of  Galilcos  works,  the 
Dialogo  dei  Massimi  Sistemi,  wos  not  publidhed  till  163J. 
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Magnete/  published  in  1600,  there  is  much  which  admits  of  com' 
parison  wi  th  some  of  Bacon's  Aphorisms.  Thus,  he  contrasts 
cxperiments  and  demonstrations  wilh  probable  conjectures  and  'vulgo 
philosophantium  placita/  After  describing,  with  much  disparage- 
ment,  the  '  tam  vastus  Librorum  Oceanus,  quibus  studiosorum 
ingenia  perlurbantur  faiiganturquc/  he  asks :  '  Quid  ego  huic  tam 
perturbatae  reipublicae  literariae  aliquid  ulterius  adjungerem,  aut 
juratis  in  aliorum  sententias,  aut  absurdissimis  bonarum  artium  cor- 
mptoribus,  liCeratis  idiolis,  grammattcis,  sophistis,  rabulis,  et  plebeculae 
perversae,  Philosophfam  hanc  inclytam,  et  propier  inaudila  plurima 
quasi  novam,  et  incredibitem  damnandam  et  maledictis  dilacerandam 
eKponerem  ?  Sed  vobis  tantum  fere  philosophantibus  viris  ingenuis, 
qui  non  cx  libris  solum,  scd  ex  rebus  ipsis  scientiam  quaeritis, 
fundamenta  ista  magnetica  commendavi,  novo  philosopliandi  genere. 
At  si  ipsis  opinionibus  et  paradoxis  assemire  aiiquibus  visum  non 
fuerit,  videant  tamen  experimentorum  et  inventorum,  quibus  praecipue 
florel  philosophia  omnis,  magnam  frequeutiam :  quae  mvikis  nostris 
curis,  vigiliis,  et  impensis  eruta  et  demonstrala  sunt,  lllis  gaudete, 
et  in  meUores  usus,  si  poteritis,  fruimini.  Scio,  quemadmodum 
arduum  est  vetustis  novitatem  darej  obsoletis  nitorem,  obscuris  lucem, 
fastiditis  gratiam,  dubiis  fidem :  ita  muUo  magis  novis  et  inauditis, 
contra  omnes  omnium  opiniones,  authoritatem  aliquam  conciliare  et 
stabilire,  difificillimum.  Ncque  illud  curamus ;  paucis  etiim  philo- 
sophandura  censuimus.'  The  ancient  Greeks  he  forbears  lo  call 
to  hia  aid.  To  Aristolle,  Ptolemy,  Galen,  &c.,  *  suus  semper  honos 
tribuatur,*  But  our  age  also  has  brought  to  light  many  things  ■which, 
had  ihey  been  alive,  they  would  freely  have  embraced,  He  uses  the 
expression  'libere  philosophari,' and,  ihroughout,  cxtols  experimcnt. 
Il  is  needless  to  add  that  the  body  of  Gilbert's  work  furnishes  many 
examples  of  bold,  ingenious»  and  apposite  experiments. 


When  we  pass  in  review  these  and  similar  writers,  we  see  that  the 

origin  of  knowledge  in  ihe  perceptions  of  the  senscs,  as  taught  hy  Aris- 
lotle,  had  been  a  tradition  of  the  schools,  which  had  been  constantly 
repeated  with  morc  or  less  of  emphasis  and  more  or  less  conscious- 
ness  ef  its  significance ;  that  ils  corollary,  ihe  necessity,  for  the 
purposes  of  science,  of  careful  observation  of  facts,  had,  though  more 
fitfully,  still  repeatedly  been  asscrted,  and,  amongsi  Bacon's  immcdiate 
predecessors  and  contemporaries,  had  become  almosl  a  comraon-place 
of  the  more  liberal  and  adveniurous  investigators  of  nature.  Experi- 
ment,  too,  though  more  rarely,  had  been  warmly  recommended  i|i 
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theory  and  successfully  adopted  in  practice.  The  argument  frora 
Auihority  (as  wc  have  seen,  both  in  this  and  the  last  section)had  becn 
combated  by  many  wiih  at  least  suflficient  vehemence,  nor  had  the 
fancies  and  arbitrary  hypotheses  of  pliilosophers  escaped  tlie  animad- 
versions  even  of  those  who  werc  equally  ready  to  give  play  to  their 
own  imaginaiion.  But»  so  far  as  I  can  ascertain,  no  one  had  yet 
pronounced  himself  even  on  ihese  topics  with  so  much  point  and 
force,  or  in  a  manner  so  wcU  calculated  to  lay  hold  of  the  popular 
sympathy,  aa  Bacon,  while,  wiih  respect  to  the  fertile  concepUon  of 
a  scientific  and  methodicaJ  process  of  induction,  as  opposed  to  ihat 
then  in  vogue.  I  have  found  nothitig  in  any  previous  writer  which 
can  properly  and  fairly  be  said  to  be  an  anticipation  of  thc  sug- 
gestions  so  abundantly  scattered  throughout  the  Novum  Organum. 
To  these  conclusions  I  shall  hereafter  revert  in  another  section,  ihat 
on  the  Present  Value  of  Bacon's  Logical  Works. 


^ 


\  14.  BACON*S  INFLUENCE  ON  PIIILOSOPHY  iVND  SCIENCE, 
INCLUDING  THE  TESTIMONIES  OF  EARLY  WRITERS 
TO   HIM. 

Onc  who  clairas  to  be  a  Reformer  of  Scientific  Method  may 
fairly  be  expccled  to  cxcrt  an  influence  nol  on  this  or  that  hranch 
of  knowlcdge  only,  but,  ihough  it  may  be  in  varying  degrecs,  on 
all  branches  of  knowledge  alike.  For,  different  as  may  be  its  appH- 
cations,  ihe  fundamental  characteristics  of  Logical  Method  are  ihe 
same  in  all  subjecis.  And  this  Bacon  clearly  saw.  '  Etiam  (lubi- 
tabit  quispiam,  potius  quam  objiciet,  ulrum  nos  de  Nalurali  lantum 
Philosophia,  an  etiam  de  scientiis  reliquis,  Logicis,  Ethicis,  roliticis, 
secundum  viam  nostram  perficiendis  loquamur,  Al  nos  ccrte  de 
universis  haec  quae  dicla  sunt  inteUigimus  :  atque  quemadmodum 
vulgaris  logica,  quae  regit  res  per  Syllogisraum,  non  tantum  ad 
naturales,  scd  ad  omnes  scicntias  pcrtinei ;  ita  et  nostra,  quae  pro- 
cedit  per  Inductionem,  omnia  coraplectitur/    (Nov,  Org.  i.  127.) 

\\'e  may,  therefore,  convenicnlly  divide  the  subject  of  this  section  by 
asking,  i  st,  what  was  ihe  influence  of  Eacon*s  Reforra  on  Philosophy 
(under  which  bead  I  include  all  enquiries  into  the  groimds,  conditions, 
and  character  of  hunun  knowledge  and  human  praciice),  and  2nd,  what 
was  ils  influence  on  Science  (a  word  which  I  take   in   its  modcru 

H 


98 


TNTRODUCTTOK. 


sense,  as  restricted  lo  enquiries  into  the  constilution  and  modes  of 
aclion  of  corporeal  objects). 

Wiih  respect  to  ifae  first  question,  I  can  only  state  strongly  my 
own  belief  that  ihe  most  characteristic  school  of  English  psychologisls 
and  raoralists,  and,  through  them,  a  most  important  school  of  Eu- 
ropean  philosophy,  has  been  profoundly  influenced  by  the  metljod 
and  speculations  of  Bacon.  The  main  principle  of  Locke"s  Essay, 
namely  ihat  all  our  ideas  are  derived  from  eiiher  sensation  or  reflec- 
tion,  appears  to  me  to  be  conlained  in  gcrm  in  the  ist  Aphorism 
of  the  Novum  Organura,  while  to  the  attentive  reader  ihere  can  be 
no  doubt  ihat  his  whole  mode  of  treating  psychological  questions  is 
thoroughiy  imbued  wilh  the  spirit  of  Bacon's  method.  It  is  true  that 
Locke  does  not  mention  Bacon  ',  but,  as  I  shall  point  out  hereafter, 
ihe  frequcnt  citation  of  authors'  names  was  not  a  fashion  of  ihat 
Ume.  Though  ihe  whole  of  the  Essay  might  not  improperly  be 
regarded  as  a  polemic  against  the  philosophy  of  Descartes,  it  is  only 
very  seldom  that  Locke  refers  to  him  by  name.  Again,  I  think  it 
would  be  very  dilTicult  for  any  one,  after  carefully  reading  the  7th 
Book  of  the  De  Augmentis  and  after  txacing  ihe  obvious  applica- 
tions  of  Bacon's  principles  and  meihod  to  the  science  of  conduct, 
10  resist  ihe  conclusion  that  his  speculations  and,  perhaps  still  more, 
his  mcthod  of  invcstigation  are,  lo  a  large  extent,  the  source  of  that 
great  school  of  moral  philosophy  which,  nurabering  men  so  ^idely 
divergem  in  many  respccts  as  Hobbes  and  Cumberland,  Butler  and 
Bentham,  agrees  in  basing  the  rulcs  of  conduct  on  an  inductive 
exaniination  of  the  principles  of  human  nalure  and  the  consequences 
of  human  actions.  English  philosophy,  or,  at  least,  far  the  larger 
portion  of  it,  seems  to  me  to  be  thoroughly  Baconian  in  ils  airas. 
in  its  spirit.  and  in  its  melhod.  In  the  eyes  of  many  this  may  be 
a  reproach,  but,  if  it  be  true  as  a  faci,  it  will  go  far  towards  estab- 
hshing  a  conclusion  as  to  the  innuence  of  Bacon  ovcr,  at  least, 
one  large  department  of  invcstigation. 


^  Tbere  is  a  very  probaMe  allusion  to  Bacon  in  ihe  discussion  on  Syllogism, 
which  occurs  in  thc  chapter  on  Reason  (bk.  iv.  ch.  17) :  *  And  iherelbrc  SyUogism 
has  been  thought  more  proper  for  the  attainiiij;  Victory  in  Dispute,  than  for  the 
Discovery  or  Con&imation  of  Truth  in  fair  enquiries.'  Cp.,  amongst  othcr  pas- 
sages,  Nov.  Org.  t  13.  '  Asscnsum  itaque  constringit,  non  res.'  Thc  ncxt  dause. 
*And  \i  it  be  certain  that  Fallacy  can  bc  couched  in  Syllogisms,  a&  it  cannot 
be  denied,  it  must  bc  somethtng  else,  and  not  Syllogism,  that  must  discover  ihem,* 
corresponds  wilh  Bacon's  frcquent  pleas  for  a  new  Logic  which  shall  tcst  ihe  *  prin- 
cipia  scientiarum  *  themsclves. 
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Before  leaving  this  branch  of  our  subject,  it  is  only  fair  to  mention 
one  very  peculiar  circumstance  connecled  wiih  it.  Hobbes  had,  in 
early  life,  been  Bacon'3  sccretary,  but,  though  he  wrole  a  -work  ex- 
pressly  on  '  Computation  or  Logic/  there  is  no  mcntion  in  it  of 
Induciion ",  of  tlie  Baconian  method,  or  of  Bacon  himself.  It  is, 
perhaps,  still  more  singular  that  ihere  is  no  mention  of  Bacon  in 
the  Kpistle  Dedicatory  to  ihe  ElemenLs  of  Philosophy  (MoIcsworth's 
Edilion,  English  Works,  vol.  i.  ad  init.),  where  he  refers  to  Galileo, 
Kepler,  Harvey,  Gassendi,  Mersenne,  &c.  Bacon's  name,  in  fact,  so 
far  as  I  am  aware,  occurs  only  tw*icc  in  ihe  wholc  of  Hobbes'  worlcs, 
and  therc  wilhout  any  epithet  of  praise  or  blame  (see  Problemata 
Physica,  Molesworths  Edition,  Latin  Works.  vol.  iv.  p.  317;  De- 
cameron  Physiologicum,  English  Works,  vol.  vii.  p.  112).  From  the 
extent  of  Hobbes'  writings  and  ihc  iniimate  personal  relations  which 
had  formerly  existcd  bctwecn  him  and  Bacon,  I  can  hardly  refer 
this  silence  lo  mere  accident.  It  may  have  been  due  to  some  per- 
sonal  pique,  or  the  abstract  character  of  Hobbes"  mind  may  have 
rebelled  against  thc  concreie  and  inductive  spirit  of  Bacon's  philo- 
sophy.  For,  it  may  be  noticed  that  thcre  are  few  writers  on  moral 
and  poliucal  qurstions,  in  whose  works  ihe  historical  spirit  is  more 
conspicuously  absent  than  in  Ilobbes. 

R^musat  draws  attention  to  thc  siknce  of  Lord  Herbert  of  Cher- 
bury,  but  the  whole  bent  of  his  genius  was  so  different  from  ihat  of 
Bacon,  that  this  is  hardly  surprising. 

Spinoza,  in  a  leiter  written  in  i66t  (Bruder^s  Ed.,  vol.  ii,  p.  146, 
F.p.  ii),  has  some  inleresting  remarks  on  Bacon.  Having  becn  asked 
his  opinion  on  Bacon  and  Descartes,  he  objects  to  them,  firstly,  'quod 
tam  longe  a  cognitione  primae  causae  et  origine  omnium  rerum  aber- 
nuint  j*  secondly,  'quod  veram  naturam  humanae  mentis  non  cogno- 
verint;'  thirdly,  'quodvcram  causam  crroris  nunquam  assecuti  sint/ 
He  then  proceeds  lo  criticise  Bacon's  Idola  Tribus.  In  Ep.  43  (p. 
270),  therc  is  another  alhision  to  Bacon  :  *Ad  haec  intelligendum, 
saltem  quoad  methodus  exigil,  non  est  opus,  naturam  mcniis  per 
primam  pjus  causam  cognoscere,  sed  sufTicit,  mentis  sive  percep- 
tionum  historiolam  concinnare  modo  illo,  quo  Verulamius  docci/ 


•  Remnsat,  whose  remarks  on  Hobbes  (pp.  405-408)  seem  to  me  very  jast  and 
imwe-.iing,  says  ihat,  to  ihe  bcst  of  his  hjelief,  ihc  word  Induclion  occurs  only  once 
in  Hobbes'  writings.  This  \s  in  a  mathematicnl  controversy  wllh  Wallis  (Moles- 
wonJrs  Ed.,  Latin  Works,  voL  iv.  p.  1 79"),  where  he  says  in  a  spiril  the  vcry  rcvcrsc 
of  Baconian :  *  Inductio  autem  demonstiatio  noa  est,  cisi  ubi  particuloria  omni& 
enumerontur,  quod  hic  cst  impossibile.* 
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The  second  question  is,  to  my  mind,  much  more  difficult  to  answer 
than  tlie  first,  ihough  I  can  entcrtain  no  doubt  that  Bacon  has  exerled 
a  real  and  beneficial  influence  on  the  subsequent  progress  of  science. 
The  exlent  of  this  influence,  however,  and  its  precise  character  are 
not  ea>y  to  deiermine. 

The  best  mode  of  proceeding,  perhaps,  is  to  lay  before  the  reader, 
in  chronological  order,  the  testimonies  to  Bacon's  influence  and  to  the 
value  of  his  mcihod  (ihe  attacks  or  innuendos  of  bis  opponenis  are 
noliced  elsewhere),  and  then  to  altempt  briefly  to  estimate  the  direc- 
lion  in  which  his  influence  was  cxeited  and  the  value  historicaUy,  as 
bearing  on  the  subsequent  progress  of  science,  of  the  rulcs  and 
maxims  which  he  enforces. 

TESTIMONIES   TO    THE    VALUE   OF   BACOn's   MKTHOD    AXD   TO    HIS 

INFLUENCE   OK    THE    PROGRESS    OF   SCIENCE. 

Passing  over  the  contemporary  evidence  of  Dr.  Coflins  (given  in 
Rawley's  life  of  Bacon),  Ben  Jonson*.  Sir  Henry  Wotton*^  the  Uni- 


'  Bcn  Jonson*s  Discoveries,  Worka.  vol.  vii.  p.  loo,  Whftlle/s  Edition,  as  quoted 
by  Macvey  Napier.  I  ought  to  take  this  opportunily  of  ackiiowlcdging  ihc  grcal 
service  which  has  bcen  rendcrcd  to  me  in  ihe  cotnpoRltion  of  ihis  section  by 
Mr.  Napier's  Essay.  Rt.^musat  (Uvrc  iv.  ch.  2)  rcproduccs  it  lo  a  verj*  largc 
extent. 

**'  Rcliquiae  Wottonianae.  ^rdEd.,  pp.  398-300.  And  yet  this  letter  to  Bacon  is 
80  inlcresliug  thal  I  cannol  Jcfrain  from  extracting  a  portion  of  it :  *  I  have  your 
Lord  hip's  Leltcrs  dfited  the  aoth  of  Oclober  [1620],  and  !  have  withal  by  ihe 
caie  o^  my  Coujiin  Mr.  Thomas  Meawtis,  and  by  your  own  spccial  favour,  tbree 
copies  of  ihat  Work  [thc  Novum  Organum].  wherewith  your  Lordship  hath  done 
a  prcat  and  cvcr-living  bcncfit  to  all  thi;  childrcn  of  Xaturc,  and  to  Nature  herself, 
in  hcr  ulmost  extent  and  lalitude:  who  ncvcr  bcforc  had  so  noblc  nor  so  true  an 
Interprctcr,  or  (as  I  am  readier  to  style  your  Lordshipi  never  so  inward  a  Secre- 
tiry  of  her  Cabinet :  But  of  your  said  work  (which  came  but  this  week  to  my 
liands)  I  sholl  finfl  occasinn  to  speak  more  hcrcafter,  haviug  yet  rcad  only  the  first 
Book  ihereof,  and  a  few  -\phorisms  of  the  secoad.  Kor  it  is  nol  a  bant^uet,  that 
men  may  super6dally  taste,  and  put  up  the  rest  in  their  podcets;  but,  in  iruth,  a 
solid  fcast.  whicli  requircth  duc  masllcalion.  Thercfore,  when  1  have  oncc  mysclf 
pcrujed  thc  whok'.  I  dctcrminc  to  havc  it  read  piccc  by  piece  at  certain  hours  in 
my  domestic  Cnllege,  as  nn  ancienl  Autlior :  For  I  have  leamed  thus  much  hy  tt 
already.  ihat  we  are  extremely  mistaken  in  the  computaiion  of  Aniiquiiy,  by  search- 
ing  it  backwards  because  indecd  the  firsl  times  were  ihc  youngest;  espccially  in 
points  of  naturnl  diMrovery  and  experience.  •  •  ♦  *  *  1  lay  a  night  at  Lintz,  the 
Metropolis  of  the  higher  Austria.  «  «  *  «  *  There  I  found  Kepler,  a  mou  famous 
in  thc  Sciences,  as  your  I^rdship  knows.  to  whom  I  purpose  to  convey  from  bcnoe 
onc  of  your  Books,  that  hc  may  sec  we  have  somc  of  our  own  ihat  can  honour  our 
King,  as  wcll  as  he  hath  done  with  his  Harmonica.' 

Isaac  Waltori.  ia  his  life  of  George  Hcrbert,  borrowing,  apporeally,  the  languoge 
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versity  of  Oxford ",  &c.,  as  being  liable  to  the  objection  lliat  it  is 
mcrcly  complimoritary  or  procccds  from  pcrsons  who  had  themsclvcs 
no  intimatc  acquaintance  with  science ",  I  procced  at  once  to  cile 
Descartes,  himself  an  immediate  scccessor  of  Bacon,  and  the  ori- 
ginator  of  a  very  different  school  of  philosophy : 

*J'avois  oubli6  a  lire  un  billet  que  je  viens  de  trouver  en  votre 
lettre,  o^  vous  me  mandez  avoir  envoye  ma  lettre  h.  M.  Mydorga,  et 
que  vous  ddsirez  savoir  un  moyen  dc  faire  des  exp^riences  utiles.  A 
cela  je  n'ai  rien  \  dire  aprfes  ce  que  Verulamius  en  a  dcrit,  sinon  que/ 
&c.  Au,  P.  Mersenne",  1631  ((Euvres  de  Descartes,  Ed.  Cousin, 
vol.  n.  p.  182). 

*  Vous  m'avez  autrefois  mand^  que  vous  connoisiez  des  gens  qui  se 
plaisoient  ^  Iravailler  pour  ravancement  des  sciences,  jusques  k  vouloir 
mfeme  faire  toutes  sortcs  d'esp(5ricnces  k  leurs  dcpens :  si  quelqu'un 
de  ceite  hiimeur  vouloit  entreprendre  dVcrire  rhistoirc  des  apparences 
c^stes  selon  la  mdUiode  de  Verulamius,  et  que,  sans  y  mettre  au- 
cunes  raisons  ni  hypolhfcse,  il  nous  d^crivit  exactemcnt  le  ciel  tel  qu'il 
paroit  mainienant,  quelle  situation  a  chaque  dtoilc  fixc  au  respect  de 
ses  voisines  *  *  *  *  ce  seroit  un  ouvragc  qui  seroit  plus  utile  au 
public  qu'il  ne  semble  peut-6tre  d'abord,  et  qui  me  soulageroit  dc 
beaucoup  dc  pcine.'  Id.  1632,  p,  210.  In  another  letter  to  P, 
IMersenne  (p.  93),  Bacon  is  also  mentioned. 

These  passages  shew  not  only  that  Descartes  enlertained  a  great 
respect  for  Bacon,  but  that  he  regarded  his  works  as  a  real  contri- 
buLion  to  Bcientific  method  ". 


of  Wotton,  «pcaks  of  Bacon  as  '  thc  great  Secretary  of  Naturc  and  all  leaming, 
Sir  Francis  Bacon.' 

"  Given  in  Baconiana,  pp.  304-306. 

**  Thcse  objections,  however,  would  hardly  apply  to  the  evidence  which  we 
obtsuD  incidentally  from  a  leUt-r  of  Bncon  himsclf  to  Andrewes  (E.  and  S,  vol.  vi. 
p.  15'),  in  which  he  says  (in  1633) :  *  I  have  received  fiom  many  pnrts  beyond  the 
seas  testimonics  tauching  that  work  [thc  XoN-um  Organum].  such  as  beyund  which 
I  could  oot  expect  at  the  first  in  so  abstruse  an  argumenL* 

*•  Mcrecnne  himself,  in  his  work  La  Vcriti*  dcs  Scicnoes  (published  in  1635),  has 
A  ipecial  chaplcr  on  Bncon.  in  which  he  maictains  ogninst  the  sccptic^  t.hat  Bacon's 
tyvtem  is  intcndcd,  not  to  dcstroy  the  aulhority  of  the  scnscs  ond  ihe  reason,  but  to 
disco%er  means  for  arriving  at  the  knowledge  of  nature  and  its  effects.  Thc  IdoU 
nre  callcd  thc  four  buttrcsses  (arcs-boutons)  of  thc  Organon.  Mcrsenne  criticises 
Bacon*s  attack  on  Ari<;totle,  and  makcs  sevcral  remarks  on  his  individual  cxperi* 
menls.  as  wcM  as  on  the  thcological  Dpinion-i  which  are  exprcssed  in  hi^  works. 

**  Id  M.  Baillec*s  Life  of  Dcscartcs(published  at  Paris  in  i6r|i),  part  i.  pp.  147- 
149,  wc  are  lold  of  the  regret  of  Oescartes  and  othcrs  at  hearing  of  Bacon'a  death. 
*  Cetle  nouvelle  toucha  scn&ibtement  ceux  qui  aspiroient  aprts  le  rctabUsscraent  de 
U  veritablc  PhilosDphic,  ct  qui  scavoicnt  que  Bacon  travaiUoit  ^  cc  grand  desseiu 
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Gassendi  (who  was,  in  many  respects,  a  precursor  of  Locke,  and 
whom  that  philosopher  appcars  to  have  carefuUy  studied)  gives  in  his 
book  De  Logicae  Origine  ei  Varietate,  cap.  i  o,  a  somewhai  elaborate 
account  of  the  contents  of  the  Novura  Organum,  while,  in  cap.  ii,  he 
compares  it  favourably  with  the  Logic  of  Descartes.  In  the  book  De 
Logicae  Fine,  cap.  6,  he  recurs  lo  the  subject.  It  is  plain  ihat  he  sympa- 
thises  warraly  with  Bacon's  aims  and  efforts:  'Ausu  vere  Heroico  novam 
tentare  viam  est  ausus,  sperareque  fore  ut,  modo  illi  strenue  diligen- 
terque  insislatur,  no^-a  tandem  eaque  perfecta  condi  haberique  Philo- 
sophia  possit/  Descartes  is  spoken  of  as  imitating  Bacon  in  the 
destructive  part  of  his  method,  and  praised  accordingly.  But,  in  the 
constructive  parts,  their  methods  diverged  as  widely  as  could  be : 
Non  eandem  tamen  viam  est  quam  Verulamius  ingressus ;  sed  cura 
Verulamius  auxilia  a  rcbus  ad  pcrficicndam  Intellectus  cogitationcm 
petierit,  ipse,  omni  rerum  cogitatione  ablegata,  censuit  in  ipsa  cogita- 
tione  satis  esse  praesidii,  ut  Intellectus  possit  vi  sua  in  omnium  rerum 
etiam  abstrusissimarum,  hoc  est  non  modo  corporum,  sed  Dei  etiam  ac 
Animae,  notitiam  perfectam  venire/ 

*In  another  work  '  (I  here  quote  from  Mr.  Macvey  Napicr),  'his 
valuable  account  of  his  celebrated  friend  Peiresc  [contained  in  vol.  v. 
of  Gassendi's  works],  ihere  is  a  passage  in  whtch  Bacon  is  mentioned 
in  a  way  particularly  deserving  of  nolice  in  the  present  discussion. 
*'No  man,"  says  Gassendi,  speaking  of  his  friend,  *'made  more  obser- 
vations,  or  caused  more  to  be  made,  to  the  end,  that  at  last  some 
notions  of  natural  ihings,  more  sound  and  pure  than  those  commonly 
received,  raight  be  collected;  for  which  reason  he  admired  ihe  geniusi 
and  approved  the  design  of  that  great  chancellor  of  England,  Sir 
Francis  Bacon."  Now,  Peiresc  died  in  1637,  only  eleven  years  after 
Bacon,  But  this  is  not  all.  He  was  the  first  man  in  France,  according 
to  Bailly,  who  deserved  the  name  of  an  astronomer ;  and  he,  as  well 
as  Gassendi  (who  was  also  dislinguished  as  an  astronomer),  was  a 
correspondenl,  friend,  and  admirer  of  Galileo  :  yet  we  see  that  Bacon 

ftcpuis  plusieurs  annces/  The  author  then  procceiis  to  contnist  the  gnindeur  of  his 
de:iiign  wiih  thc  slcndcmess  of  his  pcrforuiance,  and,  like  a  trac  disciplc,  says  that 
the  exccution  of  a  deaign  so  heroic  was  rescrveU  for  a  genius  still  morc  extra* 
ordinary.  Of  the  actual  pcifomiaiice  in  ihe  Novum  Oi^annm  he  speaks  dis- 
paragingly.  '  Mais  cc  nVtoit  qu'un  es&ay  de  ses  sublimes  projcts,  cap&ble  seutc- 
mcnt  de  lai&ser  dans  1'esprit  de  scs  lccteurs  une  idee  trcsgrande  dc  cc  qu*il  foisoit 
cspercr  ik  la  Posteril^.  Aussi  voyons  nous  qu*il  n'y  approfondit  rien ;  que  les  pro- 
positions  ct  lcs  axiomes  qu'il  y  avance  sont  plutot  des  avis  et  des  exptkliens  pour 
donner  dcs  ouvcrturc»  i^  mcdttcr,  que  des  maximes  propres  k  <ftabltr  dcs  principcs.* 
Bayle.  in  his  raeagrc  account  of  Hacon,  rcfcrs  to  thU  work. 


I 


I 


INTRODUCTION. 


103 


was  considered  by  both  as  the  great  leader  of  reform  in  Natural 
Philosophy/ 

Passing  over  the  testimony  of  Costar  (Entreiiens  de  Voiture.et  de 
Costar,  p.  173,  Ed,  de  Paris,  1654),  as  cited  by  Bayle,  who  also  tells 
us  that  passages  coUected  from  ihe  works  of  Bacon  were  used  by 
Costar  as  the  foundaiion  of  his  Common-PIace  Book,  we  come  to  the 
curious  liitle  book,  entitled  Relation  d'un  Voyage  en  Angleterre,  by 
M.  Sorbi&re  (Paris  1664,  Cologne  1666). 

M.  Sorbiere  (whose  account  of  England  is  not  altogethcr  flattering) 
says:  '  De  tout  temps  rAngletcrre  a  produit  d'escellents  esprits,  qui 
se  sont  pleus  a  Testude  des  choses  naturelles ;  et  quand  ellc  n^auroit 
donnd  \  cette  scicnce  que  Gilbert.  Harvaeus,  et  Bacon,  elle  auroit 
dequoy  le  disputer  \  la  France,  el  ti  ritalie,  qui  nous  ont  donn^ 
GaUl^e,  Descartes,  et  Gassendi.  Mais  k  dire  le  vray,  Bacon  ic  Chan- 
cellier  Ta  emport^  par  dessus  tous  les  autres  en  grandeur  de  de&sein, 
ct  en  cetle  docte  et  judicieuse  tablature  qu*il  nous  a  laissde,  pour 
reduire  utilement  en  pratique,  et  tirer  hors  des  dispuies  de  l'Escole, 
cc  que  ron  a  de  connoissances  de  la  Nature ;  afin  de  les  appliquer  \ 
]a  mdchanique,  et  en  applanir  les  difTicultoz  que  Ton  rencontre  dans  la 
vie.  Ce  grand  homme  est  sans  doute  celuy  qui  a  le  plus  puissam- 
mcnt  solicit^  les  interests  de  ta  physique,  et  excit^  le  monde  \  faire 
des  exp^riences'  (pp.  63,  64  of  Cologne  Ed.). 

As  Mr.  Napier,  to  whom  1  am  indebled  for  the  reference  to 
Sorbifcre,  ihough  hc  only  quotes  a  small  portion  of  the  passagc, 
jusiiy  says  :  This  teslimony  '  b  entitled  to  greater  consideration  frora 
Sorbifere  having  for  some  time  acted  as  Secretary  of  one  of  those 
associations  of  Parisian  phiiosophcrs  in  which  thc  Academy  of 
Sciences  had  its  origin.' 

In  the  Journal  des  Savans  (March  8,  1666),  thcre  is  a  very  interest- 
ing  noiice  of  the  Frankfort  Edition  of  Bacon's  works.  The  writer 
bcgins  by  saying:  '  On  peut  dire  que  ce  grand  Chancellier  cst  un  dc 
ceux  qui  oni  le  plus  contribu^  \  Tavancement  des  scicnces.  Car 
reconnalssant  que  ics  Anciens  nous  les  ont  laiss^es  trfes-imparfaites 
cl  que  les  moderncs  n'y  ont  pas  fait  de  grands  progrez ;  il  a  com- 
pos^  deux  Uvres  pour  enseigner  par  quels  moyens  on  les  peut  per- 
feclionner.'  Speaking  of  ihe  Novum  Organum,  lie  says  :  '  11  enseigne 
unc  Logique  nouvelle,  dont  le  principal  but  cst  de  montrer  la  raani^re 
dc  faire  une  ix>nne  Induction,  comme  la  fin  principale  de  la  Logiquc 
d'Aristote  est  de  faire  un  bon  syllogismc.  Cet  Ouvrage  est  excelleni, 
ct  cet  Auieur  Ta  loujours  considere  comme  son  chef  d'ceuvre  :  on  dit 
inSme  qu*ii  y  a  travailld  dix-huit  ans  avant  quc  dc  le  publier.' 
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Jean  Bapliste  Du  Hamel,  the  well-known  author  of  the  Philosophia 
Vetus  et  Nova,  and  the  first  Secretary  of  the  Academy  of  Sciences,  in 
his  work  De  Mcnte  Humann,  published  in  1672,  gives  a  long  account 
of  the  Baconian  method  (lib.  iii.  capp.  7-9),  and,  in  speaking  of 
Induction,  says:  'Venilamius  primus  hoc  argumentum  tractavit  ubcr- 
rime/  *  Hoc  argumentationis  genus  a  Verulamio  tractatum  uberrime 
et  ob  aliis  fere  neglectum/  It  is  plain,  tberefore,  ihat  he  regarded 
Bacon  as  virtually  the  author  of  the  InductJve  or  Experimental 
Metliod. 

Bayle  (whose  Diclionary  was  first  published  in  1697)  says  little 
of  Bacon,  though,  as  Mr.  Napier  points  out,  he  says  nothing  at  all, 
in  the  shape  of  a  separate  articlej  of  either  Galileo  or  Descartes.  But 
the  meagreness  of  his  account  is  no  proof  of  disparagement.  For  he 
calls  Bacon  'un  des  plus  grans  Esprits  de  son  siecle,  et  Tim  de  ceux 
qui  connurent  lc  pius  doctement  rimperfection  oft  dtoit  la  Philosophie.' 
He  adds :  '  II  travailia  fortement  aux  molens  d'y  rem^dier,  et  il  forma 
de  trfes-beaux  pians  de  reformaLion,  Le  pubHc  recut  favorablement 
ses  Ouvrages.* 

This  evidence  (which,  I  believe,  might  be  greatly  extended^^  is 
sufficieni  to  shew  that  Bacon's  name  was,  at  this  period,  well  known 
in  France,  and  that  his  merits  were  recognised  by  some  of  the  fore- 
most  men  in  philosophy  and  science.  So  inaccurate  is  the  statement 
of  Montucla '",  accepted  by  Dugald  Stewart,  and  since  frequently 
repeated,  that  the  celebrity  of  Bacon's  writings  in  France  hardly  dates 
back  beyond  ihe  appearance  of  the  Encyclop^die. 

It  is  unquestionable,  however,  that  the  patronage  of  Voltaire  and 
the  Encyclopedists  did  much  to  extend  the  siudy  of  Bacon's  writings, 
besvdes  producing  a  consiclerable  controversy  as  to  his  irue  meaning 
on  many  questions  of  philosophy  and  theolog)'  (see  section  on  the 
Bibliography  ofthe  No^iim  t>rganum).  Voltaire  devoted  10  Bacon  the 
twelAh  of  bis  Lettres  sur  les  Anglois  (17  aS-i  7  30),  and  directed  spectal 


^  7*hu5  Malebrojiche.  in  the  Rechcrche  dc  la  V^rit^  (the  fint  volume  of  which 

was  publiiihttJ  in  1674).  li\TC  ii.  i"""  partie,  ch.  2,  quotes  from  ihe  '  Chancelier 
Bacon,* '  ces  pnrolea  fort  judicieuses  : '  '  omnes  perceptioni^  tam  sensus  quam  mentis 
sunt  cx  analogia  hominis/  &c.     Scc  Nov.  Org.  i.  41. 

"  Hi»totrc  dcs  Mathcmatiqucs.  !'rcfacc,  p.  ix.  (Ist  Ed.) :  *  lcs^rits  dtt  Chancclicr 
Bacon,  dont  I.1  cclebrile  en  France  n'aguere  pour  dale  que  ccUc  de  rEncyclop<fdie.' 
It  may  here  be  mentioued  that  a  French  translation  of  ihe  De  Augmentis  appcared 
in  Paris  in  1634,  the  vcry  year  after  ihe  first  publication  of  the  work,  and  another 
in  ift^a.  On  an  early  MS.  translation  of  the  Novum  Organum,  which  exists  in  the 
Biblioth^que  Nationale,  see  a  nole  on  thc  last  section  of  this  Introduction. 


I 


INTRODUCTION. 


'I05 


altention  to  the  Kovutn  Organum  :  *  Le  plus  singulier,  et  le  meilleur  de 
ses  ouvrages.  est  celui  qui  est  aiijourdhui  le  moins  !u,  et  le  plus  util ;  je 
vcux  parlcr  de  son  Nfnmm  Scitnliarum  Organum,  Cesl  rjfchafaut 
avec  lequel  on  a  bati  la  nouvelle  Philosophie,  et  quand  cet  ^difice 
a  ^t^  dlevd,  au  moins  en  pariie,  T^chafaut  n'a  plus  ^t^  d'aucun 
usage.' 

'  Le  Chancelier  Bacon  ne  connoissoit  pas  encore  la  nature,  mais  il 
scavoil  et  indiquoit  tous  les  chemins  qui  menent  ^  eUe.  11  avoit 
m^pris^  de  bonne  heure  ce  que  les  Universii^s  appeUoient  la  Philo- 
sophie,  et  il  faisoit  tout  ce  qui  d<?pendoit  de  lui»  afin  que  ces 
compagnies  institudes  pour  la  perfeciion  de  la  raison  humaine,  nc 
coniinuassenl  pas  de  la  gdter  par  Icurs  quiddit^s,  leurs  horreurs  du 
vuide,  leurs  formes  substancielles,  et  tous  ces  mols  impertinens,  que 
non  seulement  rignorance  rendoit  respectables  raais  qu'un  mdlange 
ridicule  avec  la  religion  avoit  rendu  sacr^s.' 

*I1  est  lc  Piirc  de  la  Philosophie  expdrimentale.  *  *  *  *  En  un 
mot,  peraonne  avant  le  Chancelier  Bacon  n'avoit  connu,  la  PhUo- 
sophie  exp<?rimentale,  et  de  toutes  les  ^preuves  physiques  qu'on  a 
faites  depuis  lui.  il  n'y  en  a  presque  pas  une  qui  ne  soit  indiqude  dans 
son  livre.  II  en  avoil  fait  lui-meme  plusicurs.  *  *  *  *  Mais  ce  qui 
m'a  le  plus  surpris,  c'a  ^t^  de  voir  dans  son  Ii\Te,  en  termes  expr^, 
cctte  Attraction  nouvelle  dont  M.  Newton  passe  pour  Vinvcntcur.' 

In  ihe  Dictionnaire  Philosophique,  Art.  Dacon,  this  leltcr  is  rcpro- 
duced,  with  additions  on  Attraction,  the  Article  beginning :  'Le  plus 
grand  scrvice  pcut-^ire  que  Fran^ois  Bacon  ait  rendu  \  la  philosophie 
a  ^t^  de  deviner  rattraclion.'  Though  to  some  extent  deserved, 
Voltaire's  praise  on  this  particular  point  is,  as  the  readers  of  the 
Novum  Organum  wiU  easily  discover  for  thcmselves,  greatly  exag- 
gerated. 

Condillac,  in  the  Introduction  to  hb  Essai  sur  rOrigine  des  Con- 
naissances  Humaines  (1746).  singles  out  Bacon  as,  perhaps,  the  first 
who  had  perceived  that  all  our  knowledge  has  its  origin  in  sensc  (a 
proposition  which,  in  tliis  unqualified  form,  Bacon  would  probably  not 
have  accepted).  This  principle  is,  he  proceeds,  Me  fondement  d'un 
ou>Tage  dans  lequel  il  donne  d'excel]ens  conseils  pour  ravancement 
des  sciences/  Towards  the  end  of  the  Essay  (2°**  Partie,  scction  3, 
ch.  3),  his  praisc  riscs  still  highcr.  Amongst  other  things,  he  says : 
•  Personne  n'a  mieux  connu  que  lui  la  cause  de  nos  erreurs ;  car  il  a 
vu  que  lea  id^es,  qui  sont  Touvrage  de  resprit,  avaient  dt(5  mal  faites, 
et  quc.  par  cons^quent,  pour  a^-ancer  dans  la  recherche  de  la  v^rit^, 
il  fallail  les  refaire.'  «  •  *  •  *  Bacon  proposait   une  m^thode   trop 


io5 


JNTRODUCTION. 


parfaite,  poiir  Stre  Tauteur  d'une  rdvolution,  et  celle  de  Descartes 
devait  rdussir,  parcc  qu'elle  laissait  subsister  une  parlie  des  erreurs.' 
In  ihe  Hisioirc  Modcrne  (which,  however,  appearcd  afler  the  publica- 
tion  of  the  Encyclop^die),  besides  passing  a  high  eulogium  on  Bacon,- 
he  gives  a  brief  summary  of  a  portion  of  the  First  Book  of  the  Novum 
Organum.  See  Hvre  xx.  ch.  12.  It  raay  be  worth  noticing  that 
Condillac*&  objections  lo  BacDn's  threefold  division  of  the  sciences 
are  pcculiarly  acute  and  effective. 

In  1751  appeared  the  Encyclop^die.  This  work  not  only  contained 
a  flattering  article  on  *  Baconisme/  but,  in  the  Discours  Prdliminaire 
by  D'Alembert,  he  is  styled  '  le  plus  grand,  lc  plus  universel,  et  le  plus 
^loquent  des  Philosophes/  Tlie  exaggeraLed  lone  here  adopted  (as, 
for  instancc,  '  Bacon  nd  dans  le  sein  de  la  nuit  la  plus  profonde,  sentit 
que  la  Phiiosophie  n'dtoit  pas  encore '),  as  well  as  the  fact  that  the 
Encyclopedists  claimed  Bacon  as  one  of  theraselves,  not  unnaturaUy 
gave  rise  to  a  violent  reaction  against  him,  such  as  we  witness  in  thc 
work  of  De  Maistre. 

It  is  unneccssary  to  pursue  any  furiher  the  subject  of  Bacon'3 
reputation  and  influence  in  France,  and  we  now  turn  lo  Italy. 
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That  Bacon's  works  were  well  lcnown  and  esteemed  in  Italy,  even 
during  his  lifetime,  is  plain  frora  the  following  passage  in  the  Life  of 
Bacon  prefixed  by  Rawley  to  his  Resuscitatio,  published  in  1657 : 

'His  fame  is  greater  and  sounds  louder  in  forcign  parts  abroad, 
than  at  home  in  his  own  nation ;  thereby  verifying  thal  divine 
sentence,  A  prophd  is  not  without  hotiour^  save  in  his  07vn  country\ 
and  in  his  own  house.  Concerning  which  I  will  give  you  a  taste  only, 
out  of  a  letier  written  from  Italy  (the  storehouse  of  refined  wits) 
to  the  late  Earl  of  Devonshire,  ihen  the  Lord  Candish :  I  will  cxptct 
the  new  essqys  0/  nty  Lord  Chanceltor  Bacony  as  also  his  History,  with 
a  great  deat  0/  desire,  and  whatsocver  ehe  hc  shalt  compose :  but  in 
particutar  0/  his  History  I promise  mysei/  a  thin§  ptrfcct  and  singulary 
especiaUy  in  Henry  the  Seventh^  whtre  he  may  excrcise  ihe  tatcnt  of  his 
divine  undcrstanding.  This  lord  is  more  and  more  knotvn^  and  his  hooks 
here  more  and  more  detighled  in ;  and  those  men  that  have  more  ihan 
ordinary  hmvlcdge  in  human  affairs,  cstcem  him  one  of  thc  most  capahte 
spirits  of  this  age ;  and  hc  is  truiy  such.  Now  his  farae  dolh  not 
decrease  with  days  since,  but  rather  increase.  Divers  of  his  works 
have  bcen  ancicntly  and  yet  lalely  translatcd  into  other  tongues,  boih 
learned  and  modern,  by  foreign  pens.' 

Further  evideace  of  ihe  same  fact  is  furnished  by  Bacon*s  cor^ 
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rcspondence  with  two  disiing^uished  Ilalian  ccclesiastics,  Father 
Baranzan  and  Falher  Fulgenlio.  Bacon'3  very  interesiing  lelter  lo  the 
former,  who  was  a  young  professor  of  mathematics  and  philosopliy 
at  Annecy  in  Savoy,  was  prescrved  by  J.  P.  Niceron  in  his  M^molres, 
and  is  reproduced  by  Mr.  Spedding  in  his  sevenlh  volume  of  Bacon's 
Life  and  Ixitors,  pp.  374-378.  Baranzan^s  letter,  which  called  forth 
ihis  response,  is  unfortimately  nol  extanl.  With  Father  Fulgentio, 
who,  according  to  Archbishop  Tcnison  ^^  was  'a  Divine  (if  I  mis- 
take  not)  of  ihe  Republic  of  Venice^  and  the  same  who  wrote 
the  Life  of  his  Colleague,  ihe  excellent  Falher  Paul/  passed  at  least 
one  interchange  of  leitcrs.  Hcre,  again,  the  lcltcr  of  Fulgentio  is 
unforlunately  lost,  but  Bacon's  reply  is  given  in  Tenison's  Baconiana 
(pp.  196-200),  and  in  the  sevenlli  volume  of  Spedding*s  Life  and 
Letters  of  Bacon,  pp.  531-533- 

Attention  is  drawn  by  Mr.  Napier  to  a  curious  and  inleresting 
letter  from  Toby  Matthcw  to  Bacon,  dated  Brussels,  Apnl  4,  1619^", 
in  which  he  connects  the  namc  of  Bacon  with  that  of  Galileo.  *  It 
may  please  your  T^orJship,  iherc  was  with  me  this  day  one  Mr. 
Richard  White,  who  halh  spent  some  little  time  at  Florencc,  and  is 
now  gone  into  England.  He  telis  me,  that  Galileo  liad  answered 
your  discoursc  conccrning  the  flux  and  rcflux  of  ihc  sea,  and  was 
sending  it  unto  me ;  but  ilial  Mr.  White  hindered  him,  because  his 
answer  was  grounded  upon  a  false  supposiiion,  namely,  that  there 
was  in  ihe  ocean  a  full  sea  but  once  in  twenty-four  hours.  But  now 
I  will  call  upon  Galileo  again.'  As  the  tract  De  FJuxu  et  Refluxu 
Maris  was  not  published  till  it  was  included  in  Gruter's  collection 
of  1653,  it  must  have  been  communicated  lo  Galileo  in  manuscript, 
ihus  shewing  the  interest  alrcady  taken  in  Bacon's  writings.  It  is 
true,  I  believe,  that  Galileo  makes  no  mention  of  Bacon's  works, 
but  ihcn,  as  I  shall  presenily  have  occasion  lo  remark,  and  as  we 
have  already  seen  in  the  case  of  Locke,  ihc  habit  of  referring  to 
contemporary  or  recent  writers  was  al  ihis  time  comparatively 
rare. 

Vico,  the  celebrated  Italian  Publicist  (b.  i608,  d.  1744),  frequently 
alludcs  to  Bacon.  In  the  Scienza  Nuova  (in  its  sccond  form),  lib.  ii, 
(Works,  Milan  Ed.  of  1836,  vol.  v.  p.  253),  he  bears  this  testimony: 
*  Onde  a  gran  ragione  il  Vcrulamio,  gran  filosofo  egualmente  e  poli- 
tico,  propone,  commenda  ed  illusira  llnduzione  nel  suo  Organo ; 


'^  Account  of  all  thc  I^rd  IIacon's  Works.  prefixed  to  thc  Bacomana,  p.  loi, 
'*  bcc  Spcdding's  Lifc  aad  Xjcttcr«  of  liacoii,  vol.  vii.  pp.  35-37* 
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el  fe  seguito  luttavia  (lagli  Inghilesi  con  gran  frutto  della  Spcrimentale 
Filosofi.i.'  I  am  indebted  for  this  reference  to  M.  Rdmusat,  who 
cltes  ihe  French  iranslatioa  pubhshed  in  1844,  p.  165. 


Mr.  Napier,  with  tbe  most  commendable  industry,  collects  the 
Gcrman  lestimonics  to  Bacon  from  the  Frankfort  Edition  of  Campa- 
nella*s  Realis  Phibsophia  Epilogistica  by  Tobias  Adams  in  1633 
do^^Ti  to  the  Compendium  Historiae  Philosophicae  of  Buddaeus, 
pubHshed  in  1731.  In  the  Prefacc  to  the  first-mcntioned  book,  the 
aim  and  meihod  of  Campanella  are  compared  with  those  of  Bacon, 
*  sagacissimus  Philosophus '  (who,  it  must  be  remembered,  was  still 
alive,  and  working  at  the  Instauralio  Magna),  ^quam^ns  non  dubitem 
quin  longe  plura  et  majora  per  inducliones  diligenliores,  quibus  ille 
insistit,  investigari,  multaque  cmendari  et  clucidari  rectius  possint.' 
The  next  authority  lo  which  Mr.  Napier  refers  is  Commenius'a  Sy- 
nopsis  Physicae  ad  lumen  divinum  reformatae,  pvtblished  in  1643. 
This  author,  who  speaks  of  Bacon  ('magnus  Verulamius')  in  his 
Preface  with  the  greatest  respect,  also  couples  him  with  Carapanella; 
'  hos  enini  Herculcs,  qui  dcbcUandis  monsEris  e.xpurgandisque  Augiae 
stabulis,  feliciier  admoverunt  manus  commonstrasse ;  et  illis,  quos 
Aristotelicae  vane  turgidae  Philosophiac  dementatos  tenet  authoritas, 
opposuisse,  sufficiat/ 

In  i652,IsaacGruter,  wriling  to  Rawleyin  reference  to  a  projecled 
edition  of  Bacon*s  works,  speaks  of  them  as  *  diu  faventissimis  Eruditi 
mundi  praeconiis  et  applausu  contestatissimo  excepta.'  Baconiana, 
p.  224. 

The  famous  jurist  PufTendorf  is  quoted  by  Sir  Thomas  Popc 
Blount  (Censum  Celebriorum  Authomm,  p.  635)  to  ihe  foUowing 
effect:  '  Sapientissimus  quondam  Angliae  Cancellarius,  qui  praecipuc 
nostro  saeculo  velut  classicum  cecinisse  et  signum  sustuUsse  videtur, 
ut  in  rebus  philosophicis  aliquid  ulterius  et  exquisitius  invesiigaretur, 
quam  quo  hactenus  Scholarum  parietes  resonuerant  Sic  ut  si  quae 
est  pulchrius  noslro  tcmpore  efflorcsccntis  Philosophiae  gratia,  isti 
viro  non  miniraa  ex  parte  debeatiu".'  Specira.  Controvers.  cap.  i. 
sect.  5. 

But  more  imporlant  than  ihe  tcstimony  of  any  of  these  writers  is 
that  of  Leibnitz.  In  the  Confessio  Naturae  conira  Atheislas  (1668), 
he  bcgins:  'Divini  ingenii  vu-  Franciscus  Baconus  de  Verulamio 
recte  dixii/  &c.  In  Ixis  account  of  his  own  studies,  under  the  name 
of  Wilhelmus  Pacidius  (Opera  Philosophica,  Kd.  Erdmann,  pp.  91, 
92),  he  says,  *Interea  feliciter  accidit  ut  consilia  magni  viri  Francisci 
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Baconi,  Angliae  Cancellarii,  dc  auguienlis  sdentianiiHj  et  cogitata 
excttatissima  Cardani  et  CampancUae  et  specimina  mclioris  philo- 
sophiae  Kcpleri  et  Galilei  el  Cartesii  ad  manus  pcrvenirent/  He. 
tben,  felt  himself,  as  it  were,  carried  into  another  world  (velut  in 
aliura  orbcm  deiatus).  Again,  in  thc  De  Stilo  Philosophico  Nizolii 
(p.  61)  he  descrit>es  the  Mncomparable  Verulam'  and  other  famous 
men  as  having  recalled  philosophy  '  ex  aeris  divagationibus  aut  etiam 
spatio  imaginario  ad  terram  hanc  nostram  et  usum  vitae/  And  in 
one  of  his  ReHections,  printed  under  the  tille  of  *  Leibniliana '  (Opera 
Philologica,  Ed.  Dutens,  vol.  vL  p.  303),  where  he  is  comparing  ihe 
*  ingenium  aculum '  with  ihe  '  ingenium  magnum,'  hc  speaks  in  terms 
which  to  many  wlU  appear  exaggerated :  '  Etiam  in  scriptoribus  has 
differentias  agnosco.  Quid  Cartesio  in  physicis,  Hobbio  in  moralibus 
acutius?  At  si  ille  Bacono,  bic  Cainpanellae  comparelur,  apparet 
illos  humi  repcre;  hos  magnitudine  cogilationum,  consiliorum,  immo 
deslinalionum  assurgere  in  nubes,  ac  pene  humanae  potentiae  im- 
paria  moliri.  llli  ergo  tradendis  principiis,  hi  conclusionibus  ad  usum 
insignibus  eliciendis  meliores.'  It  is  curious  so  frequently  to  6nd 
the  name  of  Bacon  coupled  by  Gcrmaa  writers  with  tbal  of 
Campanclla. 

Not  the  less  important  for  being  discriminating  is  the  vtry  interest- 
ing  and  judicious  teslimony  of  the  cele!>rated  physicist,  Huygens, 
in  his  annoiations  on  Baillet's  Life  of  Descartes  (which  work  appeared 
in  1691).  1'his  passage  is  preserved  by  Cousin  in  his  Fragments 
PhDosophiques,  tomc  ii.  p.  160,  and  proceeds  as  foUows :  'Lcs 
modemes,  comme  Telesius,  Campanella,  Gilbert,  retenoitnt  de  mesme 
que  les  Aristot^Uciens  plusieurs  qualit^s  occultes,  et  n'avoient  pas 
asscz  d'invenlion  et  de  mathe^matiqucs  pour  faire  un  systbme  entier; 
Gassendi  non  plus,  quoyqu'iI  ait  rcconnu  el  decouvert  les  inepties 
dcs  Arislot^Iiciens.  V^rulamius  a  \m  de  mesme  rinsufiisancc  de  cette 
philosophie  pdripai(?ticienne,  et  de  plus  a  enseign^  de  trbs  bonncs 
m^thodcs  pour  en  b^dr  unc  mcilleurc  k  faire  dea  cxpcricnccs  ct  h  s'cn 
bien  sen*ir.  II  en  a  donnt^  des  cxemples  assez  rarcs,  pour  ce  qui 
regarde  la  chalcur  dans  les  corps,  qu'U  conclut  n'estre  qu'un  mouve- 
ment  des  panicules  qui  Ics  composent.  Mais  au  reste  il  n'entcndoit 
point  les  mathdmaliques  et  manquoit  dc  pt^ndtralion  pour  les  choses 
de  physiquc,  n'ayant  pas  pu  concevoir  seulcmcnt  !a  possibilitc  du 
raouvement  de  la  tcrre,  dont  il  se  moque  comme  d'une  chose 
absurde.'     Then  foUows  an  estimatc  of  Gali!co  and  Dcscartes. 

Morhof,  in  his  Polyhistor  (tom.  ii.  lib.  2.  cap.  i),  has  a  special 
chapter  cntided :     '  Quomodo  Historia  Naturalis  sit  instituenda,    e 
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mente  Francisci  Baconis  Verulamii,  et  ejus  sequcntium  vestigia.* 
Here  and  eisewhere  he  is  profuse  in  his  praise  of  Bacon. 

Boerhaave,  who,  as  Mr.  Napier  says,  was  himself  an  erainent 
improver  of  science  in  severai  of  its  branches,  and  who  was  placed 
jn  a  situation,  which,  in  a  particular  manner,  enabled  him  to  collect 
the  general  sentiment  of  Europe  upon  any  point  connecled  with  the 
history  of  philosophy,  in  his  Discourse  de  comparando  certo  in 
Physicis,  delivered  before  the  University  of  Leyden  in  1715,  pro- 
nounccd  an  eulogium  on  Bacon  which  it  would  be  diflicult  to  exceed : 
*  Atque  hujus  quideni  Physices  fortunas  laudare  Ucet  ex  quo  magnum 
Verulamium  summo  suo  bono  accepii !  Virum  certe  ad  omnia,  quae 
scienlia  hum::ina  coniprehendi  possunt,  indaganda  facile  principem, 
et  de  quo  dubites  utrum  consilio,  an  exemplo,  major  fuerit  in  in- 
stauranda  dcformata  Physica.  Absquc  invidia  dixero,  quidquid 
incremenli  cepit  naturalis  historia  ab  ineunte  decimo  sexto  seculo 
in  hanc  usque  horam,  omnc  id  acccptum  debemus  monitis  et  pre- 
ceptis  illius  viri ;  cujus  indelibilem  memoriam  grata  colet  orbis 
perpetuitas.' 

Similar  is  ihe  testimony  of  Buddaeus  (Compendium  Historiae 
Philosophicae,  Ed.  of  1731,  pp.  409-412):  *Saeculo  decimo  sepiimo 
incunte,  nova  lux  philosophiae,  praesertim  in  scientia  naturali,  orta 
est.  Excmplum  omnibus  praeivit  Franciscus  Baco  de  Verulamio, 
qui,  ul,  missis  abstractis  illis  ct  otiosis  spcculationibus,  ad  parlicularia 
descenderent  experimentaque  instituendo  naturam  rerum  accuratius 
coniemplarenturj  omnibus  auctor  fuit.  Hujus  duclutn  cum  multi 
sequerentur,  dici  non  potest,  quanta  ad  accuratiorcm  philosophiam 
facta  sit  accessio.' 
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Morhof  (Polyhistor,  tom.  i.  lib.  2.  cap.  7)  speaks  of  a  work, 
published  in  Hunpar)^  in  1663,  by  one  John  Beyer,  eniitled  'Filum 
Labyrinthi  vel  Cynosura,  sive  Lux  mentium  universalis/  &c,,  in  which 
ihe  author  attempted  to  expound  ihe  Baconian  philosophy.  '  Verum 
ohscurat  potius  Verulamii  sensus  omnemque  phitosophiam,  quam  ut 
lumen  aliquod  accendal.'  This  faci  is  interesting  as  showing  that 
the  fame  of  Bacon's  philosophical  reform  had  reached  even  remote 
countries  like  Hungary. 

On  ihe  possible,  or,  perhaps,  probable  influence  of  Bacon's  writings 
on  the  institution  of  scientific  societies  abroad,  I  shall  have  occasion 
to  speak  in  a  note  on  the  next  division  of  my  subject. 


I 


Ketuming  to  England,  I  shall  now  attempt  to  shew  ihe  influence 
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of  Bacon*s  writings  on  the  g^roup  of  men  who  founded  the  Royal  Society 
or  were  amongst  its  earliest  members,  and  the  estimation  in  which  he 
was  heldbylhem.  This  Society,  asiswell  kno\vn,originatetl  in  cerlain  in- 
formal  meetings  duringiheCivilWars  (accordingto  Dr.  Wallis  in  1645), 
though  it  did  not  receive  its  Charter  of  Incorporation  till  1662.  Now 
Bishop  Sprat,  its  earliest  historian,  in  a  work  written  in  1667,  speaks 
of  Bacon,  as  having  '  had  the  true  imagination  of  the  whole  extent 
of  this  enterprise,  as  it  is  now  set  on  foot/  And  then  he  proceeds : 
'  In  whose  books  there  are  everywhere  scattered  the  best  arguments, 
that  can  be  produced  for  ihe  defence  of  Expcrimental  Philosophy; 
and  the  best  directions  ihal  are  needful  to  promote  iL  All  which 
hc  has  already  adorned  wiih  so  much  art;  that  if  my  dcsires  could 
havc  prevailed  with  some  excellent  friends  of  mine,  who  engaged  me 
to  ihis  work :  there  should  have  been  no  other  Preface  to  the  History 
of  the  Royal  Society,  but  some  of  his  writings/  The  passage  is  too 
long  lo  quote  at  length,  but  will  be  found  in  Dr.  Sprat's  History  of 
tlie  Royal  Society,  pp.  35,  36,  and  in  Tenison's  Baconiana,  pp.  264- 
a66.  What  Sprat,  not^ithstanding  his  eulogium  of  the  philosophical 
works  in  general,  says  of  the  Sylva  Sylvarum  is  unfortunately  very 
irue :  'He  seems  rather  to  take  all  that  comes,  than  to  choo&e;  and 
lo  heap  rather  than  to  registcr/  '  But/  he  adds,  though  'he  had  not 
ihc  sirength  of  a  thousand  mcn,  I  do  allow  him  to  have  had  as  much 
as  twenly.' 

In  anoiher  place  (p.  144),  after  complimerting  Lord  Clarendon 
and  the  other  Law  Othcers  of  the  Crown  on  their  share  in  drawing 
up  thc  Charter  of  the  Royal  Society,  Sprat  goes  on  to  say :  *But 
it  13  enough  to  declare  ihat  my  Lord  Bacon  was  a  Lawyer,  and  that 
these  cminent  officers  of  the  Law  have  completed  this  foundation  of 
the  Royal  Society  :  which  was  a  work  well  becoming  thc  largeness  of 
his  Wil  to  devise,  and  the  greatness  of  their  Prudence  to  establish/ 
The  allusion  here,  I  prcsume,  is  to  the  New  Adantis. 

In  Cowleys  Ode  to  the  Royal  Society,  Bacon's  name  is  equally 
prominent : 

*Some  few  exalted  Sptrits  this  lalter  Age  has  showzu 
That  Uibourd  to  asscrt  the  Libcrty 
(From  Guardians,  who  werc  now  Usurpers  grown) 
Of  ihis  Old  Minor  still,  capliv'd  Philosophy; 

But  'twas  Rebellion  callM  to  fight 

For  such  a  long  oppresMd  Right. 
Bacon  at  last.  n  mighty  man,  arose 

\Vhom  a  wise  King  and  Nature  chose 

Lord  Chancellour  of  both  thcir  Laws, 
And  boldly  uadcrtook  the  injur'd  Pupil's  cause/ 
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He  then  describes  how  he  chased  away  Authority, 

•  Nor  sufFer^d  liring  men  to  be  misled 
By  the  vain  shadows  of  the  Dead:' 

how  he  broke  the  *  Scar-crow  Deitie '  of  the  orchard,  how  he  brought 
the  mind  from  words  to  things,  &c. 

'  From  these  and  all  long  Errors  of  the  way, 
In  which  our  wandiing  Praedeoessors  went, 
And  like  th*  old  Hebrews  many  years  did  stray 

In  Desarts  but  of  small  extent, 
Bacon,  like  Moses,  led  us  forth  at  last, 

The  barren  Wildemess  he  past, 

Did  on  the  very  Border  stand 

Of  tbe  blest  promis'd  Land, 
And  from  the  Mountain's  Top  of  his  Exalted  Wit, 

Saw  it  himself,  and  shewM  us  it.* 

It  should  be  noticed  that  Sprat's  book  received  the  sanction  of  the 
Royal  Society,  and  that  copies  of  it  were  sent  by  them  to  foreign 
princes  and  other  eminent  persons  on  the  continent.  Hence  Liebig's 
sneer  at  Sprat  (Allgemeine  Zeitung,  March  7,  1864),  unless  he  is 
prepared  to  extend  it  generally  to  the  members  of  the  Royal  Society 
at  that  time,  is  entirely  out  of  place. 

But  there  is  much  more  evidence  to  the  same  effect  The  cele- 
brated  mathematician,  Dr.  Wallis,  in  the  very  interesting  Account 
of  some  Passages  of  his  own  Life,  published  in  Appendix,  Num.  xi,  to 
Heame's  Preface  to  Peter  Langtoft's  Chronicle  ^*,  says :  *  About  the 
year  1645,  while  I  lived  in  London,  *****  i  bad  the  opportunity 
of  being  acquainted  with  divers  worthy  Persons,  inquisitive  into 
Natural  Philosophy,  and  other  parts  of  Humane  Leaming;  and 
particularly  of  what  hath  been  called  the  New  Philosophy  or  Ex- 
perimental  Philosophy.'  He  then  proceeds  to  give  the  names  of  his 
associates  and  their  pkices  of  meeting.  'Our  business  was  to  Discourse 
and  consider  of  Philosophical  Enquiries,  and  such  as  related  there- 
unto/  ******  Some  of  which  were  then  but  New  discoveries, 
and  others  not  so  generally  known  and  imbraced,  as  now  they  are, 
with  other  things  appertaining  to  what  hath  been  called  The  New 
Philosophy;  which  from  the  times  of  Galileo  at  Florence,  and  Sir 
Francis  Bacon  (Lord  Verulam)  in  England,  hath  been  much  culti- 
vated  in  Italy,  France,  Germany,  and  other  parts  abroad,  as  well  as 
wiih  us  in  England,' 


u  For  this  reference  I  am  indebted  to  Mr.  Napier. 
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In  the  Dedicalion  to  the  Royal  Society  of  his  Scepsis  Scienlifica 
(1665),  Glanvill  says  :  'For  you  rcally  are  what  former  agcs  could 
contrive  but  in  wish  and  Romances  j  and  Solomon's  House  in  ihe 
Ncw  Ailantis  was  a  Prophetic  Scheme  of  the  Royal  Society/  Com- 
plimenlary  allusions  to  Bacon,  whom  he  evidently  regards  as  the 
great  light  of  modern  philosophy,  are  of  constanl  octurrence  in 
GIanviIIe*s  works.  Mr.  Napier  citcs  one  more,  taken  from  thc  Plus 
Ultra  or  the  Progress  and  Advanccment  of  Knowledge  since  the  days 
of  Aristode  (1668),  having  special  refcrence  to  llie  Royal  Society. 
After  scveral  remarks  on  the  philosophy  and  aims  of  Bacon,  he 
proceeds : 

*  This  was  a  mighty  design,  groundedly  laid,  wisely  expresr,  and 
happily  recommendcd  by  the  Glorious  Author,  who  began  nobly, 
and  dircctcd  wiih  an  incomparable  conduct  of  Wit  and  Judgmenl : 
But  to  ihe  carrying  it  on,  il  was  neccssary  therc  should  be  many 
Heads  and  many  Hands,  and  those  formcd  into  an  Assembly,  that 
might  intercommunicate  thcir  Tryals  and  Observalions,  that  mighl 
joyntly  work,  and  joynily  consider;  that  so  thc  improvable  and  luciferous 
Phacnomcna,  that  lie  scalter'd  up  and  down  in  the  vast  Champaign 
of  Nature,  might  be  aggregated  and  brou;;hL  into  a  common  slore. 
This  the  Greal  Man  desired,  and  fbrmVl  a  Society  of  Experimenters 
m  a  Romantick  Model,  but  could  do  no  more;  His  time  was  not 
ripe  for  such  performances.' 

'  Thcsc  things  ihcrefore  were  consider^d  also  by  thc  latcr  Virluosi, 
who  several  of  them  combined  together,  and  set  themselves  on  work 
upon  this  grand  Design '**•.* 

Oldcnburg,  the  first  Secretary  of  the  Society.  in  Numbcr  22,  p.  391 
(1666—7),  givi^^R  3"  extract  from  a  leltcr,  continucs:  'The  ingenious 
Author  of  this  Leller,  as  he  expresses  an  extraordinary  desire  10  see 
the  Storc-House  of  Natural  Philosophy  more  richly  frauj^hted  (a 
Work  begun  by  the  single  care  and  conduct  of  thc  excellent  Lord 
Vcrulam,  and  prosecutcd  by  the  Joynt-undertakings  of  the  Royal 
Sociely)  so/  &c.  He  frequenily  alludcs  to  Bacon,  as  having  given 
the  chicf  impulse  lo  the  siudy  of  Experimental  Philosophy,  as,  for 
instance,  in  the  Prcfaccs  lo  ihe  Transaciions  for  1670,  1672,  1677. 
Thus,  in  thc  Preface  for  1670,  he  says  that  *his  greatest  Reputalion 
rebounded  first  from  the  most  inielligcnt  Forrainers  in  many  parts 
of  Christendome ; '  in  that  for  1672,  *  when  our  renowned  Lord 
Bacon  had  demonstnited  the  meihods  for  a  perfect  Restauralion  of 

»  Plos  Ultia,  pp.  87,  88. 
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aB  paits  of  Real  Imowkdge  *  *  •  *  *  the  success  became  on  a 
sodden  stupendous,  and  Efiectrre  phikwophy  began  to  sparUe,  and 
even  to  flow  into  beams  of  bngbt-sfamiitg  L%|it,  all  over  tbe  Woiid ; ' 
aod,  bstly»  in  that  for  1677,  'many  of  the  chief  Uaiveisitks  in 
Cfaristendom  faare  already  fonned  themselves  into  PhHosophical 
Sodeties,  and  have  so  largely  contribated  tbeir  ajdes  10  advance  the 
Lord  Bacon's  Design  for  ihe  Instauration  of  Arts  and  Sdcnces,  that 
it  is  now  become  above  my  aUlities,'  &c" 

Bo)-le,  who  was  himself  caHed  a  Second  Bacon,  and  wbo  lent 
his  rooms  for  the  meetings  of  tbe  Royal  Soaety  during  tbe 
latter  part  of  its  Oxford  career,  is  constant  in  his  aUnsions  to  '  our 
illustrious  Vcrulam,'  *  that  profound  naturalist  the  Lord  Verulam/  *  so 
judicicus  a  friend  to  philosophj  and  mankind,  as  Sir  Francis  Bacon/ 
•  our  famous  experimenter,  ihe  Lord  Venilam  himself,"  Ac-,  &c.  *■ 
See  his  works,  passim.  Indeed  Boyle  seems  to  have  been  regarded, 
in  a  special  sense,  as  a  disciple  of  Bacon.  In  a  lelter  to  him,  quoted 
by  Mr.  Napier,  from  Dr,  Beal,  who  was  himself  elected  lo  the  Royal 
Sodety  in  1662,  the  writer  savs:  '  Vou  have  particniarized,  explicated, 
and  cxcmplified  those  fair  encouragements  and  affccdonate  directions, 
which  Lord  Bacon  in  a  wide  generaliiy  proposed.'  Dr.  Beal's  letters**, 
which  are  somewhat  lengthy,  are  fuU  of  allusions  to  Bacon.  Thus, 
he  spcaks  of  Boyle  as  *  rclicving  Lord  Bacon's  Sylva,  and  his  Novum 
Orf^aikum,  which  oft-times  want  your  aid,'  and,  in  another  letter,  there 

*'  It  ina.y  here  be  ooticcd  that  Mr.  Napier  qaotes  Bachner,  whose  work  I  hare 
not  been  &ble  to  see.  as  rcferring  the  foundatioD  of  leamed  socicties  throoghout 
Korope  to  ihe  ioflueQce  of  Bacon :  'Sed.  quae  supere»t  dicenda.  sapremam.  cl,  nl 
Dobis  videtur.  pioxtmam  condendae  Acadcmiae  enarrabirous  occasionem.  Scilicet 
postqnam.  ineunte  didter  priori  saeculo.  non  iuter  Brilannos  solum,  sed  oniversi 
qnoqne  orbis  incolas,  immortalitati  commendatissimus,  Fianctscus  Baco  dc  Vern- 
limio.  varits  ti^que  ad  sapieotiae  normam  elucubratissimis  scriplis,  utilissima  emen- 
dandae  aique  instaur&ndae  historiae  naturalis  dedisset  consiliat  et  absolutissimis 
tationiLus  6rmasset :  non  Angli  modo  haud  incassum  se  moneri  atquc  cxcilari  passi 
sont,  sed  extcrae  quoque  gentcs,  imprimis  Galli  Italique,  sanioris  conalii  patientes, 
tauta  contentione  cum  qualibuscunque  scientils  (feneralim,  tum  praecipne  rerum 
naturalinm  studio  animnm  tnlenderunt,  adeo,  ut  cx  iUo  tempore  visi  sunt  homines 
nihil.  vcl  rcmoti&simis  naturae  vtsceribns  abstrusimi,  quod  non  captis  cx  Baconis 
mcnte  expcrimeatis  curiosius  rimarenlur,  relicturi.  Atque  hic  ardor,  hacc  studia 
magnam  qu&^uc  partem  condiderunt  Academianmi  Sodetatmnque  hactenus  mcnio- 
laiarum.*     Academiae  Naturae  Curiosonim  Historia.  cap.  1.  §  7. 

*"  And  yet  Sir  David  Brewster,  in  his  Life  of  Newlon  (ch.  27.  vol.  ii.  p.  403  of 
ist  Ed.)  says  tbat  *  the  amiable  and  indefati^ble  Boyle  treated  Bacon  with  ibe 
same  disrcspcctful  silcncc*  that  Ncwton  did.  Tbe  silcnoe  of  Newton  I  shall  discoss 
presently. 

■  Tlicbe  are  published  ainongst  the  Lettcrs  from  Scvcral  Persoas  to  Mr.  Boyle,  ia 
thc  Uftt  volumc  of  Buyle's  CoUected  Works, 
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is  a  passage  bearing  on  the  connection  between  Bacon's  designs  and 
the  establishment  of  the  Royal  Society :  '  And  let  me  say  to  you, 
ihat  if  you  give  these  things  in  chargc  amongst  your  acquaintance, 
that  each  man  in  his  way  may  add  to  the  search  of  others,  then  you 
do  fuUy  prosecute  the  Verulamian  design  ;  then  our  labour  is  joined 
and  collegiate,  and  not  always  running  in  tlie  narrowness  of  single 
endeavours.'  Maclaurin,  again,  in  his  Account  of  Newlon*s  Philo- 
sophical  Discoveries  (p,  6i)  says:  *It  has  been  observed  that 
Mr.  Boyle  was  born  tlie  same  year  that  Lord  Bacon  died,  as  if  he 
bad  becn  destin'd  10  carr)-  on  his  plan/ 

I  come  next  to  Dr.  Robert  Hooke  (b.  1635,  d.  1703),  who  suc- 
cecded  Oldenburg  as  Secretary  of  the  Royal  Society,  and  was 
amongst  the  most  distinguished  of  its  early  members.  Amongst  his 
Posthnmous  Works  is  publishcd  onc  entiiled  The  Present  State  of 
Nalural  Philosophy  and  the  Method  of  Improving  it,  which  is 
described  by  Dr.  Whewell  as  an  'atterapt  to  adapt  the  Novum 
Organum  lo  the  age  which  succeeded  its  publication.'  The  whole 
of  this  treatise  is  in  the  lines  of  the  Novum  Organura,  anJ  much  of  it 
is  a  mere  transhtion  of  its  languag;c.  And  yet  Hooke  seldom  men- 
tions  Bacon,  another  proof  out  of  many  how  little  the  writers  of  tliat 
lime  ihink  it  necessary  lo  cite  by  name  ihe  authors  from  whom  ihey 
borrow  or  lo  whom  ihcy  are  under  obligations.  In  one  place,  how- 
ever  (Posthumous  Works,  p.  6),  he  announces  his  design  as  follows: 
•Some  other  course  therefore  musl  be  takcn  to  promotc  the  Search  of 
Knowledge.  Some  other  kind  of  Art  for  Enquiry  than  whal  halh 
hiiherio  been  made  use  of,  must  he  discovered ;  the  Intellect  is  not  lo 
bc  suffcrcd  to  act  without  its  Helps,  but  is  continually  to  be  assisled 
by  some  Method  or  Engine,  which  shall  be  as  a  Guide  to  regulate  its 
Actions,  so  as  that  it  shall  not  be  able  to  act  amiss :  Of  this  Engine, 
no  Man  except  the  incomparable  Verulam  hath  had  any  thoughts, 
and  he  indeed  hath  promotcd  it  to  a  very  good  pitch;  but  there  is 
yet  somewhat  more  to  be  addcd,  which  he  seeraeJ  to  want  time  lo 
complcai.'     Hooke's  work,  like  its  proiotype,  was  unfinished. 

Testimonies  of  ihis  kind  might  easily  be  multiplied  to  almost  any 
cxlenl.  Such  are  those  of  John  Evelyn,  an  early  member  of  the 
Royal  Society,  and  celebrated  as  the  author  of  Sylva,  Numismala**, 
the  well-known  Diary,  &c.;  of  Dr.  Joshua  Childrey,  who,  in  a  kuer  to 


**  Thcrc  are  constant  allnsioas  to  Bacon  tn  Ifoth  these  works,  especially  in  the 
Ibnncr;  sec  particularly  Nuniiiiniftta.  ch.  9.  p.  340;  Sylva,  Address  to  the  Reader 
(mudi  enlarged  in  tbe  jrd  Edition). 
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Oldcnburg.  preserved  by  Antony  Wood ",  says  '  he  first  fell  in  love 
wilh  the  lord  Bacon's  philosophy  in  the  year  1646/  and  who,  in  1661, 
published  a  work  entilled  *  Britannia  Baconica,  or  the  Natura!  Rarities 
of  England,  Scolland,  and  Walca,  historically  related,  according  to  ihe 
precepts  of  the  Lord  Bacon  ;'  together  wilh  many  other  writers  whom 
it  would  be  ledious  to  enumerate. 

The  authoriiies  cited  are,  however,  amply  sufhcient  to  prove  the 
two  points  which  I  was  anxious  to  estabUsh :  ist,  that  the  foundation 
of  the  Royal  Society  in  Kngland,  and  possJbly  also  that  of  some 
similar  societies  on  the  Continent,  was  due  to  the  impulse  given  by 
Bacon  to  the  stiady  of  esperimental  science  and  the  plans  which  he 
devised  for  its  proseculion  ;  2nd,  that  somc  of  the  more  eminent  men 
who  were  amongst  ihe  earliest  menibers  of  tliat  society,  Wallis,  Boyle, 
Hooke,  &c.,  were  deeply  imbued  with  die  spirit  of  Bacon's  teaching, 
and  ready  fully  to  recognise  their  obligations  to  him.  If  these  facts 
be  established,  as  I  think  they  are,  there  can  be  no  question  as  to  ihe 
reality  of  Bacon's  influence  on  the  progress  of  sciencc  in  the  generaiion 
immediately  succeeding  his  own,  whatevcr  we  may  regard  tlie  naiure 
of  thal  influence  as  having  been  *". 

Nof  was  tlie  '  New  Philosophy'  wiihout  its  influence  on  the  Uni- 
versides^  much  as  ihose  bodies  wcre  occupied  al  this  time  wiih  oiher 
questions,  and  deeply  rooted  as  were  their  prejudices  in  favour  of 
the  old  learning.  Even  if  we  pass  over  the  Letter  of  the  University 
of  Oxford*^,  written  on  receipt  of  Bacon's  De  Augmentis  in  1623,  in 
which  he  is  coinpared  to  a  literary  Herculcs,  who  has  further  advanced 
the  piilars  of  learning,  deemed  by  oihers  immovable,  as  savouring, 
perhaps,  too  rouch  of  official  flattery;  and  even  if  we  rejectf  as  tesli- 
raony  to  himself.  and,  thercfore,  perhaps,  parlial,  what  he  says  in  his 
leiter  to  the  King'^"  about   the  reception   of  ihe   Advancement  of 


"  Wood's  Athenac  Oxonienses,  vol.  iiL  p.  904  (Ed.  Bliss  1817).  According  to 
Wood,  the  Britanmca  Baconica.  racntioned  in  the  text,  sogge&ted  to  Dr.  Ploi  his 
Nalural  History  of  Oxfordshire. 

*"  Kor  further  evidcnce  of  Iiacon*s  influcnce  on  thc  groupormen  who  founded 
ihe  Koy.iI  Society,  or  were  ainongst  its  earliest  members,  see  the  sectiOD  on  th« 
Opponfnts  of  Racon.  under  Dr.  Hcnry  Slubbc. 

^  Published  in  Baconiana,  pp.  204-3^6.  The  lclter  \%  writtcn,  throughout,  in 
the  most  fiattcring  strain,  but  as  Mr.  Napier  remarks, '  this  piece  of  homage  was 
ofTcrcd  at  a  time  when  all  motivcs  to  interested  adulation  bad  becn  done  away  by 
6acon's  lamentable  fall/  The  following  is  a  specimen  of  thc  langnage  of  this 
Icttcr:  'Crcvcrunt  quidem  [musac],  et  sub  calamo  luo,  qui  laiH]uam  strcnuus  liie- 
larum  Alcides,  Columnas  luas,  Mundo  immobiles,  propria  manu  tn  Orbe  Sdcnti- 
trum, /"/i/i  ultra  staluisti.     Eugc  ciccTcilatissimum  Athlelam,'  &c. 

^  '  Oiie  thing.  I  coufc&s,  I  am  ambitious  of,  wilb  hope,  whidi  is  that  after  these 
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Leaming  *in  ihe  universities  here  and  the  English  colleges  abroad/ 
we  have  still  sufficient  evidence  lo  shew  thai  his  works  were  producing 
a  real  and  pcrceptible  influence. 

The  ready  welcome  accorded  to  the  London  savam  in  Oxford  in 
1648  and  1649  (see  WalHss  account),  thc  fact  that  they  were  joined 
by  several  Oxford  men,  and  the  uninterrupted  mcetings  of  the 
incipient  Royal  Society  in  Oxford  till  the  dispersion  of  several  of  its 
merabers  in  1658,  would  alone  furnish  satisfaciory  evidence  of  the 
spread  of  the  ^  New  Philosophy'  in  one,  at  ieasL,  of  the  Universilies''. 
Bul  Bp.  Sprat  expressly  tells  us  (p.  53)  that,  hesides  being  '  frequented 
by  some  Gentlemen  of  Philosophical  Minds,  whom  the  misfortunes  of 
ihe  Kingdom  and  the  security  and  ease  of  a  retirement  amongst 
Gown-men  had  drawn  thither/  '  the  University  had,  at  ihat  time,  many 
members  of  its  own,  who  had  begun  a  free  way  of  reasoning/  an 
expression  which  undoubtedly  denotes  the  Baconian,  as  opposed  lo 
ihe  Aristotelian  or  traditional  meihod.  In  describing  iheir  meetings, 
he  procecds':  *  By  this  raeans  ihere  was  a  race  of  young  men  pro- 
vided,  agamst  the  nexi  age,  whose  minds,  receiving  from  them  their 
firsl  impressions  of  sober  and  generous  knowledge,  were  invincibly 
armcd  against  all  ihe  enchantments  of  Enthusiasm.  But  whai  is 
inore,  1  may  venlurc  to  affirm,  that  it  was  in  good  measure  by  the 
influence,  which  these  Gentlemen  had  over  ihe  rest,  that  the  University 
itself,  or,  at  least,  any  part  of  its  Discipline  and  Order,  was  saved 
from  ruin/ 

At  a  period  a  little  later  than  the  publication  of  Sprat's  book, 
Dr.  Beal,  writing  to  Boyle,  Nov.  27,  167 1,  has  a  passage  which  will 
be  read  with  some  intcrcst  by  many  Oxford  men,  and  which,  as  1 
have  not  seen  it  noticed  before,  I  transcribe  at  length  : 


iMl^naiDgs,  aod  tbe  wheel  once  Bct  on  going,  mcn  sball  Buck  more  truth  out  of 
Cbriitian  pens,  than  hitherto  the)'  have  done  out  of  heatheii.  I  say  with  hope, 
bccause  1  hcar  my  fonner  booTc  of  the  Advancemcnl  of  Leaming  is  well  tasled  in 
tbe  Universilies  here  and  ihc  Eoglish  colle^es  abroad  :  and  thi»  [thc  Novum 
Organam]  is  thc  samc  argument  Bunk  deeper.'  L^tter  to  tbe  King,  in  1620.  priuted 
an  Speddings  Life  and  Lctlcrs,  vol.  vii.  pp.  119,  i;o. 

■•  And  yct  tlie  Juniots  do  not  scem,  at  any  rate  in  somc  of  the  Collegcs.  to  have 
pn>6ted  much  from  thi*  iutcUcclual  activity  of  their  seniors.  See  Locke's  accouiit 
of  thearid  and  unstimulating  character  of  hts  studiesduiing  the  earlier  ycars  of  his 
acadcmicai  lifc,  as  given  in  his  confidenccs  to  Lady  Masham  and  Le  ClerctFox 
Boarne'b  Lifc  of  Locke,  vol.  i.  pp.  47,  48).  In  refcrring  to  Mr.  Kojt  Boume's 
work,  I  must  not  be  supposed  to  endorse  altogetber  bis  account  of  the  Oicford  cur- 
ricalum  at  thls  time,  niuch  of  which  appcars  to  me  to  bc  an  idcal  construction. 
Locke.  io  latcr  vcars,  juiued  tbe  scieutiljc  circle  of  which  Boyle  was  the  centrc. 
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*  At  my  request  a  young  Oxonian  prepared  me  a  list  of  fit,  capable, 
and  hopeful  persong,  addicied  to  the  design  of  ihe  Royal  Society,  and 
willing  to  enterlain  correspondencies,  and  to  assist  in  them.  They 
seeraed  lo  me  by  iheir  qualificalions,  and  number,  very  considerable  ; 
some  in  every  college,  and  in  every  hall.  Only  in  one  college,  iherc 
was  but  one  named;  but  it  is  excused,  that  his  list  was  much  too 
short,  and  that  he  wanted  lime  to  complete  it,  and  for  some  reasons 
he  would  not  be  seen  to  advise  with  others  for  fuller  information. 
There  are  excellent  professors,  some  lecturers,  and  very  many  students 
of  usefui  arts  amongst  them.  And  in  time  they  may  havc  iheir 
meetings  in  some  of  their  publick  schools,  after  fit  lectures ;  and  the 
wings  of  the  Slubbians  are  already  broken,  and  their  reputation 
withers,  as  Dr.  Bathurst  lold  me.'  BoyIe's  Works,  Ed.  of  1744, 
vol.  V.  p.  498,  b. 

Mr.  Napier,  to  whom  I  am  indebted  for  the  two  next  references, 
ihiuks  ihat  the  '  new  philosophy'  had  made  still  greater  progress  at 
Cambridge.  This  conclusion  is  based  mainly  on  a  passage  in  Antony 
Wood  (BIiss's  ed.  of  the  Alhenae  Oxonienses,  1817,  vol.  iii.  p.  1244), 
who,  in  his  Life  of  Glanvill,  '  wonders,  considering  ihat  ihat  house 
[Exeter  College]  was  ihen  one  of  the  chief  nurseries  for  youih  in 
the  university,  why  he  shouIJ  aflerwards  lament  thal  his  friends  did 
not  first  scnd  him  to  Cambridge,  becausc,  as  he  used  to  say,  that 
new  philosophy  and  ihe  art  of  philosophising  were  tbere  more  than 
here  in  Oxon,  and  that  his  first  studies  in  this  university  did  not 
qualify  him  for  the  world  of  action  and  business.*  This  evidence, 
which  I  have  thought  bettcr  to  give  in  full,  may  not  be  of  much 
value  as  settling  thc  claims  of  the  rival  Universities,  but.  at  all  events, 
it  is  suQicient  to  shew  ihat  Cambridge  had  already  a  reputation  for 
ihe  *  new  philosophy.*  Of  ihis,  perhaps,  we  receive  addidonal  tcsii- 
mony  in  Baker's  Reflections  upon  Leaming,  first  published  in  1699. 
This  author  was  a  Fellow  of  St.  John's  CoIIege,  Cambridge,  and 
is  now  well  known  for  his  history  of  that  CoIIege,  recenUy  published 
and  edited  by  Mr.  Mayor.  In  the  former  work  (Chapler  on  Logic), 
after  making  some  inlere<iting  remarks  on  the  Method  of  Bacon,  he 
proceeds ;  '  After  the  way  of  free  thinking '  (nctice,  again,  this  ex- 
pression)  '  had  been  Lii'd  open  by  my  Lord  Bacon,  ii  was  soon  afier 
greedily  follow'd,  for  the  Understanding  affects  Freedom  as  well  as 
ihe  Witl,  and  men  will  pursue  Hberly,  tho  it  ends  in  confusion/  p.  59. 
This  refleciion,  however,  may  have  simply  a  general  reference,  and 
may  not  have  been  specially  suggested  by  the  experience  of  the 
writer's  own  Univcrsity. 
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It  would  be  superfluous  to  estend  this  enquiry  beyond  the  point  at 
which  we  have  now  arrived,  as,  at  the  end  of  the  seventeenth  century, 
we  are  already  in  ihe  fuU  tide  of  experiinental  research,  when  the  fame 
and  influence  of  Bacon  were,  as  I  believe,  universally  acknowledged  *". 
But,  before  I  proceed  to  consider  the  nature  of  this  influcnce,  it  is 
necessary  that  I  should  entertain  a  question  which  has  been  the  occa- 
sion  of  considerabie  dispute,  namely,  the  cause  of  the  complete,  and,  as 
it  has  scemed  to  sorae,  singular  silence  as  to  Bacon  which  is  maintained 
by  his  iliustrious  successor,  Newton.  Some  refer  it  to  contemptuous 
indifference.  Thus,  Sir  David  Brewstcr,  whose  judgment  R^musat 
accepts,  roundly  asserts  that  '  Newton  would  have  enriched  science 
wiih  the  same  splendid  discoveries,  if  ihe  name  and  thc  writings  of 
Bacon  had  ncver  bccn  heard  of/  and  says  oddly  enough,  as  I  have 
already  pointed  out,  that  '  Boyle  treated  hiin  witli  the  same  disrespcct- 
ful  silence  ".*     On  the  oiher  hand,  Horace  Walpole  ^^  calls  Bacon 

*  the  Prophet  of  Arts.  which  Newton  was  sent  afterwards  to  reveal/ 
and  Rcid"  spcaks  of  Newton,  as  *  having,  in  the  third  book  of  his 
Principia  and  in  his  Optics,  had  the  rules  of  the  Novum  Organum 
consiantly  in  his  eye/  Betwcen  these  conflicting  views  I  sh.iii 
attempt  to  decide,  considering,  first,  the  extemal  evidence  of  Bacon's 
influence  on  Newton,  secondly,  the  intcrnaJ  cvidence,  so  far  as  it  can 
bc  derived  from  Newton'8  own  writings,  and,  lasily,  the  interpretation 
to  be  put  upon  his  silence  wiih  respect  lo  Bacon^s  name  aud  works. 

Pemberton,  in  his  View  of  Sir  Isaac  Newton's  Philosophy  (1728), 
informs  us  disiinclly  that  Newton  *  approved  of  the  following  treatise, 
a  greai  part  of  which  we  read  together'  (Preface).  Now,  in  the 
Introduction  to  this  work,  the  author  almost  at  once  begins  to  speak 
of  the  irrational  mediod  formeriy  purnued  in  scientific  enquiries,  by 

*  framing  conjcctures/  '  underiaking  iniire  systems/  '  fathoming  at 
once  the  greatest  depths  of  nature/  &c.  '  Whereas  the  only  method» 
that  can  aff"ord  us  any  prospect  of  success  in  this  diflicult  work,  is  to 
make  our  enquiries  with  the  utmost  caution,  and  by  very  slow 
degrees.'  *This  neglecl,'  he  proceeds,  *of  the  proper  means  lo 
enlarge  our  knowledge,  joined  with  the  presumpiion  to  attempt  what 


*"  See,  for  instance,  Tctler,  No.  267 ;  Spectator,  No.  554.  But  thc  merits  and 
ioAuence  of  Bacon  were  now  so  miich  takcn  for  gninted,  that,  natunilly  cnough.  lcss 
was  probably  soid  atiout  them  ihan  in  the  previous  generalion. 

*  13rewster's  Lifc  of  Ncwton,  vol.  ii.  p.  403. 

■■  Koyai  and  Noble  Authors,  vol.  i.  p.  162. 

**  Rcid's  Account  of  Aristotle'3  Logic,  ch.  6.  sect.  3  (HamiIton's  Ed.  of  Reld'. 
Worlc»,  p.  71  ab). 
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was  quite  out  of  the  power  of  our  limited  faculties,  the  Lord  Bacon 
judiciously  obsen-es  to  be  tlie  great  obstructton  lo  the  progress  of 
science.  Indeed  that  excellent  person  was  ihe  first  who  expressly 
writ  against  this  way  of  philosophising ;  and  he  has  laid  open  at 
large  the  absurdity  of  it  in  his  adrairable  treatise,  intitled  N(rvuni 
Orgamn  ScitnUarum ;  and  has  thcre  likewisc  dcscribed  the  irue 
melhod,  which  ought  to  be  foUowed.'  He  then  goes  on  to  eive 
a  copious  account  of  some  portions  of  the  First  Book  of  the  Kovura 
Organum,  especially  of  the  '  Duo  viae'  (Aph.  19)  and  the  *  Idola/ 
and  then  continues:  'But  what  surprizing  advancemenls  in  ihe 
knowledge  of  nature  may  be  made  by  pureuing  thc  iruc  course  in 
philosophical  enquiries,  when  those  searches  are  conducted  by  a 
gcnius  cqual  to  so  divine  a  work,  will  bc  bcst  undcrslood  by  con- 
sidering  Sir  Isaac  Newton's  discoveries.'  In  attcmpting  to  give  an 
account  of  the  *  principles  whereon  Sir  Isaac  Newton  proceeds,'  ihe 
author  evidently  has  Bacon's  method  conslantly  in  view,  and,  in 
expounding  ihe  third  of  the  '  Reguiae  riiiiosophandi/  he  again 
menlions  him  by  name  :  '  The  only  caution  here  required  is  *  *  *  *  * 
as  the  Lord  Bacoa  very  judiciously  directs/  Now,  supposing  Newion 
to  havc  seen  this  Introduciion,  as  sccms  very  probablc,  the  controversy 
may  be  regarded,  I  ihink^  as  deterrained,  and  we  may,  at  least, 
concludc  that  Newton  would  have  been  ready  to  acknowledge  his 
obligaiions  to  ihe  precepis  and  warnings,  contained  in  the  First  Book 
of  the  Novum  Organum. 

Maclaurin,  again.  in  his  Account  of  Sir  Isaac  Newton's  Philoso- 
phical  Discoveries  (published,  after  his  death,  in  1748),  evidenily 
regards  the  conncclion  between  Bacon  and  Newton  as  a  very  close 
one.  Tlie  whole  of  his  remarks  on  Bacon  are  well  worth  altention 
(see  pp.  56-62).  I  can  only  give  one  or  two  brief  exiracts.  *Sir 
Francis  Bacon,  Lord  Verulam,  who  was  cotemporary  with  Galileo 
and  Kepler,  is  justly  held  amongst  the  restorers  of  true  learning,  bul 
more  espccially  ihe  founder  of  experimental  philosophy.*  *  ♦  •  •  • 
*  He  proposed  his  plan  in  his  Instauraiio  Magna^  with  so  much 
strengih  of  argument,  and  so  just  a  zeal,  as  renders  that  admirable 
woik  the  delight  of  ali  who  have  a  taste  for  soUd  learning/  *  •  •  *  • 
In  his  Novum  Organum  'his  chicf  design  is  to  shew  how  to  make 
a  good  induction,  as  Aristotle's  was  to  teach  how  to  make  a  good 
syllogism.  Had  ihe  philosophers,  since  Lord  Venilam^s  time,  adhered 
more  closely  to  his  plan,  their  success  had  been  greater;  and  Sir 
Isaac  Newton's  philosophy  had  not  found  the  leamed  so  full  of 
prejudices  against  it,  in  favour  of  somc  syslems  lalely  invented  and 
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raightily  exlolled  by  spcculative  men ;  that  whilc  all  admired  the 
subliine  geomctry  which  shone  throughout  his  work,  few  for  some 
time  appcared  to  be  disposed  to  hearken  to  his  philosophy,  or  in  a 
condition  to  judge  of  it  impartially.  However,  Lord  Bacon's  ex- 
hortations  and  example  had  a  good  effect;  anJ  experimental  philo- 
sophy  has  been  much  more  culiivated  since  hts  time  ihan  in  any 
preceding  period.  Geometry  and  philosophy  advanced  logelher  at 
a  grcat  pace,  and  gavc  mutual  aid  to  each  othcr/ 


Though  Newton's  works  contain  no  direct  reference  to  Bacon, 
there  are  passages  which  make  it  very  difficult  to  suppose  ihat  he 
was  nol  acquainted  wilh,  at  least,  the  firsl  book  of  the  Novutn 
Organum  eiiher  through  his  own  reading  or  through  the  common 
tradition  of  its  teaching.  Of  the  Regulae  Philosophandi  (contiiined 
in  Horsley*s  Ediiion  of  Newton's  Works,  vol,  iii.  pp.  2-4),  ihe  third 
hos  already  been  referred  to  in  ray  extract  from  Pcmberton.  Bui, 
for  our  present  purpose,  the  fourlfa  is  still  tnore  to  the  point.  It 
runs  as  foUows : 

'In  Philosophia  experimentali,  Propositiones  ex  phaenomenis  per 
induciionem  coUeciae,  non  obsianiibus  conirariis  hypoihesibus,  pro 
vcris  aut  accurate,  aut  quam  proxime,  haberi  debent,  donec  alia 
occurrerint  Phaenomena,  per  quae  aut  accuratiores  reddaniur,  aut 
cxceplionibus  obnoxiae.' 

'  Hoc  fieri  debet,  ne  argumenlum  inductionis  loUatur  per  hy- 
poihescs.' 

This  rule,  both  in  substance  and  expression,  is  thoroughly  Baconian, 
and,  I  venmre  10  suggesl,  could  harfily  liave  been  stated  as  it  is  by 
any  one  not  acquainted  with  ihe  Baconian  philosophy. 

Ai  the  cnd  of  the  third  book  of  the  Optics  (Horsley's  Ed.,  vol.  iv. 
pp.  263,  264),  tliere  is  a  longer  and  fuller  passage,  much  lo  the  samc 
effect: 

'As  in  Mathematicks,  so  in  Natural  Philosophy,  thc  investigation 
of  diflicuk  tliings  by  the  meihod  of  analysis '*,  ought  ever  lo  precede 
the  mcthod  of  composiiion.  This  analysis  cnnsists  in  making  ex- 
perimenls  and  observations,  and  in  drawing  general  conclusions  from 
them  by  induction,  and  admiiiing  of  no  objeclions  against  the  con- 
elusions,  but  such  as  are  taken  from  experiments,  or  other  cenain 


"  On  Newton's  use  of  the  wor<ls  Analysis  and  Synthcsis,  scc  Dugatd  Slcwart'» 
Elcmenls  of  ihe  Pbilosophy  of  the  Humaa  Mind,  pt.  ii.  ch.  4.  ^cct.  3.  subwct.  % 
^HainiUon'»  £d.,  vol.  lii.  p.  i/i,  &C.). 
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truths.  For  hypotheses  are  not  to  be  regarded  in  ExperiTnental 
Philosophy.  And  allhough  the  arguing  from  experiments  and  ob- 
ser\'ations  by  induciton  be  no  demonstration  of  general  conclusions ; 
yet  it  is  the  best  way  of  arguing  which  tbe  nature  of  things  admits  of, 
and  may  be  looked  upon  as  so  much  the  sLronger,  by  how  much  the 
induction  is  more  general.  And  if  no  exception  occur  frora  phac- 
nomena,  the  conclusion  raay  be  pronounced  gcnerally.  But  if  at  any 
lime  afier^vards  any  cxception  shall  occur  from  experimenis ;  it  may 
then  begin  to  bc  pronounced,  with  such  exceptions  as  occur.  By 
this  way  of  analysis  we  may  proceed  from  compounds  to  ingredi- 
ents;  and  from  motions  to  ihe  forces  producing  them;  and,  in 
general,  from  effects  to  their  causes ;  and  from  particular  causes 
to  more  general  oncs,  till  the  argument  end  in  the  most  general. 
This  is  the  method  of  Analysis.  And  the  Synthesis  consists  in 
assuming  the  causes  discovered,  and  established  as  principlcs,  and  by 
them  explaining  the  phaenomena  proceeding  from  Lhem,  and  proving 
the  explanations.' 

This  passage,  while  undoubledly  showing,  as  it  seems  to  me, 
an  acquaintance  with  the  BaconJan  mcLhod,  is  remarkable  ae  denying 
to  induction  the  force  of  demonstration  (a  limitation  which  we  may, 
perhaps,  account  for  from  Newton^s  mathematical  habit  of  mind  and  the 
preponderance  of  his  mathenialical  pursuiLs),  as  well  as  for  the  faci 
ihat  it  does  not  appear  to  recognise  any  oiher  form  of  induction  than 
Ihat  *  per  enumerationem  simplicem.'  Both  these  circumsiances 
incline  me  to  belicve  that  Ncwton  had  not  studied,  or  did  noi 
remember,  or  did  not  accept  the  tcaching  of  the  early  part  of  the 
Second  Book  of  the  Novum  Organum,  though  the  precepts  and 
warnings  of  the  First  Book,  in  their  most  general  form,  had  produced 
a  deep  impression  upon  him  and  had,  in  great  measure,  suggested 
to  him  the  aims  and  methods  of  hls  own  iavestigations-''^ 


\ 


How  then  are  we  lo  account  for  his  silence,  as  respects  ihe  namc 


*  Dr.  ITippus.  the  author  of  the  Account  of  thc  Nov-um  Organum  in  ihe  Library 
of  Useful  Kiiowledge  (pt.  i.  p,  lo),  aUopting  a  remark  of  DugaUl  Stewai  t  (Elenicnts, 
Ed.  Hamilton.  vol.  ii.  p.  33*^),  adduces  Newton's  application  of  ihe  word  '  oxiom* 
to  thc  Laws  of  Motton  and  thc  highcr  gcncrallsations  of  Optics,  as  a  proof 
of  thc  inrtuence  cxercised  on  him  by  Dacon's  logica!  phrascolofjy.  This  argumcnt 
may  havc  some  weight.  but,  as  I  shall  point  out  in  a  note  on  Bk.i.  Aph.  7.  Newton 
docs  not  usc  the  word  '  axiom  '  with  so  much  latitude  as  docs  Bacon.  and.  more- 
over,  in  the  manu.ils  of  logtc  which  he  probably  rcad  as  a  yonng  man,  so  far  from 
Bnding  the  word  rcslricted,  as  at  present,  to  self-evident  propositions  in  roathe- 
malics,  hc  would  find  it  used  as  the  cquivaLcnt  of  Propositioa  in  geaeral. 
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and  writings  oF  Bacon  ?  Tn  the  first  place,  T  think  that  the  reputation 
of  Bacon,  as  a  reformcr  of  scientific  method,  had  now  become  so 
eslablished  a  fact,  and  the  leading  principies  of  his  philosophy  so  well 
known,  ihat  explicit  reference  10  him  was  superfluous.  Those  who 
were  constantly  engaged  in  the  pursuit  of  experiraental  philosophy 
now  no  more  thought  of  referring  10  Bacon  as  an  authority  for  the 
general  principlcs  on  which  ihey  proceeded,  than  ihose  engaged 
in  the  disputes  of  the  schools  thought  of  referring  explicitly  to  the 
■worVs  of  Aristotle  or  their  manuals  of  logic.  And  yet,  in  cach  case, 
they  would  have  been  perfectly  ready  to  acknowledge  the  cxtcnt  of 
their  obligation,  if  any  doubt  had  beeri  cast  upon  it. 

In  the  second  place,  I  must  recall  to  the  mind  of  the  reader  what 
I  have  already  more  than  once  had  occasion  to  mendon,  namely,  Ihe 
comparative  rarity  of  references  to  contemporary  or  recent  writers 
amongst  ihe  auiljors  of  die  period  of  which  I  am  treating.  Thus, 
we  have  seen  ihat  T^cke,  though,  as  I  conceive  and  as  is  generally 
supposed,  owing  the  method  and  even  the  lcading  ideas  of  his 
philosophy  to  Bacon,  never  menlions  him  by  name  or  makes  any 
direct  allusion  to  his  writings.  Galileo,  as  I  have  already  remarkcd, 
was,  1  believe,  equally  silem.  But,  ihen,  Galileo  makes  no  mention 
of  some  of  the  most  imporlant  discoveries  of  Kepler,  even  when  it 
lay  in  his  way  to  do  so**",  Again,  Kepler  is  never  meniioned  by 
Descartes,  and  '  in  treating  of  ihe  rainbow/  says  Professor  Playfair "", 
'  Descartes  has  made  no  mention  of  Antonio  de  Dominis.'  I  cannot 
believe  ihat,  in  all  ihese  cascs,  the  silence  is  due  to  either  contempt 
or  vaniiy  or  dishoncsty,  though,  then  as  now,  any  of  ihcse  motives 
may  in  any  particular  case  have  bcen  operative.  I  am  rather  inclined 
\o  supposc  ihat  thc  authors  of  that  timc,  wriiing  for  a  learned  class, 
often  did  not  think  it  necessary  to  mention  books  or  discoveries  which 
wcre  familiar  to  thcir  readers,  while  we,  wriling  for  a  more  general 
public,  should  be  Hablc  to  be  accused  of  ignorance  or  plagiarism,  if  we 
•wcre  to  observe  a  similar  silence. 

Lastly,  Newion*s  lasiea  and  genius  lay  rather  in  ihe  way  of  mathe- 
matical  science  than  of  expcrimental  philosophy,  properly  so  called. 
Bacon's  weakness,  on  the  oiher  hand,  consisted  in  his  deficiency  of 
Tnathcmatical  knowledge,  and  his  consequent  incapacity  of  properly 
estimating  or  criticising  those  branches  of  science  which  werc  already 


"  See,  on  tht!;  subject.  »)roe  most  interesting  remarks  of  DelAmbre,  Histoire  de 
rAitronomic  Modenic,  lome  i.  pp.  651-653  (ist  Ed,), 
^  PrcUmiiuiry  Disbcrtation. 
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expressed,  or  already  admitted  of  being  expressed,  in  a  mathematical 
form.  Hence,  we  cannot  be  surprised  if  the  names  of  Copernicus, 
Galileo,  and  Kepler  had  for  Newton  a  jj^reater  attraction  than  Ibai 
of  Bacon,  though  it  by  no  means  follows  that  he  regarded  him 
otherwise  ihan  with  respect  and  admiraiion,  or  ihat  he  would  not 
have  been  ready  fully  to  express  hjs  obligations  to  him  for  having 
insisted  on  raising  the  superstructure  of  cxperimental,  and  iherefore 
ullimately  of  all  science,  on  the  true  foundaiions  of  observation, 
cxpcrimcnt,  and  Jnduction. 


Ilaving  now,  as  I  conceive,  succeeded  in  establishing  the  fact  of 
Bacon's  influence  on  the  progress  of  scicnce,  I  have  next  to  ask  what 
the  nature  of  that  influence  was.  The  titlc  of  founder  or  father  of 
experimentnl  philosophy,  ascribed  to  him  by  Maclaurin  and  others, 
cxpresscs  the  nature  of  his  influence  in  a  rough,  and,  perhaps,  a 
somewhal  exaggerated  as  well  as  a  somewhat  inadequale  form,  bul 
one  which,  I  think,  is,  in  the  main,  truc.  Instead,  however,  of 
criticising  this  or  similar  expressions,  it  is  better  that  I  should  state 
preciseiy  the  conclusions  on  ihis  subject  at  which  I  have  myself 
arrived. 

ist,  He  called  men,  as  with  the  voice  of  a  herald",  to  lay  them- 
selves  alongside  of  natiu*e,  to  study  her  ways,  and  imitate  her  processes. 
To  use  his  own  homely  siniilc,  he  rang  the  bell  which  called  the  oilier 
wils  togeiher".  Olher  men  indeed  had  said  much  the  same  ihing  in 
whispers  or  in  learned  books  written  for  a  circle  of  select  readers; 
but  Bacon  cried  it  from  ihe  house-tops,  and  invited  all  men  to  come 
in  freely  and  partake  of  the  feast.  In  one  word,  he  popularised  the 
siudy  of  nature. 

2nd,  He  insisted,  both  by  example  and  precept,  on  ihe  importance 
of  experiment  as  well  as  observation.  Nature,  like  a  witness,  when 
put  to  the  torture,  would  revcal  her  secrets.  Experimeniation  was 
undoubtedly  commoii  in  Bacon"s  tirae,  but  it  was  generally  associated 
wiih  the  Alchemists,  and  so,  while  it  suffered  in  rcputaiion,  it  was 
confincd  in  range.  Bacon  gave  it  an  cxlension,  a  dignity,  a  popu- 
larily  which,  it  is  not  too  much  to  say,  must  have  materially  influenced 
the  labours  of  the  Royal  Society,  anJ  ihe  crowning  effbrts  of  Boyle 
and  Newlon. 

^  Thu»,  he  says  of  himself  (De  Augm.  iv.  i  ad  init.) ;  '  Ego  cDiai  buccinator 
tantum/  Scc. 

•■  '  I  have  only  taken  upon  rac  to  ring  a  \x\\  to  ca!I  other  wits  together.'  Letter 
to  Dr.  Playfcr,  printcd  in  SpcdcUng's  Lcttcrs  and  Lifc,  vol.  iii.  p.  301. 
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3rd,  Tn  both  ihese  ways,  Bacon  recalled  men  to  the  study  of  facts, 
and  though,  in  the  first  instance,  he  had  mainly  in  view  the  facts  of 
cxternal  nalure,  the  influence  of  his  teaching  soon  exlended  itself,  as 
he  undoubtedly  purposed  ihat  it  should  do,  to  the  facts  of  mind, 
conduct,  and  society.  The  inductive  study  of  Mental,  Moral,  and 
Political  Philosophy,  which  has  heen  the  distinctive  characterisiic  of 
Ihe  best  English  thought  from  ihe  end  of  the  seventeenth  century 
onwards.  is,  it  seems  to  me,  no  less  really,  ihough  I  grant  it  is  less 
obviously,  a  rcsult  of  thc  Baconian  tcaching  than  thc  induclive  study 
of  Natural  Philosophy. 

4th,  In  ordcr  to  set  men  free  to  study  facts,  it  was  necessary  to 
deliver  thcm  froni  ihe  pcrnicious  subjection  lo  authority,  to  which  they 
had  so  long  been  enslaved.  Here  and  there  throughout  ihe  Middle 
Ages,  a  solitary  thinker,  like  Roger  Bacon,  may  have  asserted  his 
independence,  and,  during  ihe  century  preceding  Bacon*5  time,  ihe 
murmura  of  discontent  had  bccn  bccoming  loud  and  frequent,  but  it 
required  a  clear,  shrill  voice,  like  ihat  of  ihe  author  of  the  Great 
Instauralion,  efFeciually  to  awaken  men  from  their  slumber.  Bacon 
seems  to  have  bcen  ihorouglily  impresscd  with  the  fecling  that  there 
was  no  hof)e  for  human  fortunes,  unless  these  bonds  could  be  broken  ; 
and  hence  the  tone  of  inteuded  and  conscious  exaggeration  with 
which  he  often  sets  about  Lhis  task,  as  is  especially  the  case  in  the 
Temporis  Partus  Masculus  and  some  parts  of  the  Novum  Organum. 
Nor  can  I  doubt  that  his  utterances  on  this  subject  had  far  more 
influence  in  producing  tiie  intellectual  revolution  which  followed  ihan 
ihe  utterances  of  any  one  of  his  predecessors,  or,  perhaps,  than  those 
of  all  laken  together.  It  would  hardly,  I  think,  be  an  exaggeration  to 
coropare  Bacon,  in  ihe  intellectual  spherc.  wiih  Luther,  in  the  sphere 
of  religion,  And,  in  truth,  there  was  much  in  common  between  the 
two  mcn,  Both  of  ihem  wcrc  iniensely  impressed  wiih  the  importance 
and  reaJity  of  their  mission;  both  of  tliem  were  grimly  in  earnesl; 
both  of  them  spumed  all  obstacles  in  existing  opinion,  and  even 
exaggerated  ihe  differences  between  themselves  and  tbcir  opponents; 
and,  lastly,  each  of  them  retained,  far  more  than  he  suspected,  ihe 
babits  of  thought,  the  more  deeply-engrained  prejudices,  and  even 
the  more  misleading  forms  of  expression  of  his  time.  Each  of  them, 
in  fact,  sowed  ihe  sced,  without  knowing  altogciher  clearly  what 
roanner  of  fruil  il  was  likely  to  bring  forlh. 

Slh,  Hardly  less  importani  than  deliverancc  from  the  bondage  of 
aulhoriiy  was  the  emancipaiion  of  reason  from  the  bewitching  en- 
cbantmcnts  of  imaginaLion.     *  Hypotheses  non  £ngo '  was  a  maxim 
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which  Newton  inherited  directly  from  the  teaching  oF  Bacon.  And, 
Ihough  the  reaclion  against  hypothesis  was  carried  much  too  far,  and 
thotigh  Bacon's  utterances  on  this  subject,  to  be  serviceable  at  the 
presenl  time,  require  much  rectification,  the  warning  was  one  which, 
in  his  own  time,  was  sorcly  needed,  and  which  could  hardly  be 
expressed  in  language  too  emphatic.  Where  authorily  was  wanting, 
as  if  by  way  of  revcnge,  mcn  seemed  to  put  no  Hmit  to  the  wildness 
of  their  fancies  or  the  extravagance  of  their  suppositions,  Now,  as 
against  both  aulhority  and  hypothesis,  Bacon  invoked  ihe  majesty  of 
facts.  The  office  of  Reasonj  he  was,  in  effect,  constantjy  saying, 
ought  not  lo  be  limiled  to  an  examination  of  ihe  conclusious,  and 
iheir  dependance  on  the  premisses;  what  ii  ought  to  insist  on  doing, 
is  to  examine  the  premisses  themselvcs.  What  ts  required  is  a  new 
Logic.  a  Logic  of  Induction,  which  shall  do  for  the  premisses  what 
ihe  old  Logic,  ihe  Logic  of  Dcduction,  does  for  thc  conclusions.  It 
is  noL  enough  that  llie  conclusion  follows  from  the  premisses ;  what 
we  require  to  know  is  whether  the  premisses  thcmselvcs  be  true,  and, 
unless  we  can  succeed  in  satisfying  this  want,  we  may  simply  be 
muliiplying  error  instead  of  advancing  truth.  Had  this  been  the  only 
lcsson  which  Bacon  read  to  his  gencration,  he  would,  assuredly,  have 
deserved  lo  be  reckoned  amongst  the  greatest  of  its  benefaciors. 

6lh,  But,  10  this  Logic  of  Induclion  I  maint3.in  that  he  himseif 
made  no  contemptible  conlributions.  Tiiat  our  instances  require  Eo 
be  selected  and  not  merely  accumulated,  was  a  very  true  and  a  very 
heedful  lesson  which  he  was  never  weary  of  repeating.  And,  sure!y, 
in  ihis  maxim  consists  the  whole  gist  of  thc  Inductive  Logic.  On 
vhat  principles  we  shall  select  our  instances,  and  by  what  means  we 
shall  satisfy  ourselves  of  their  sufficicncy,  are  other  and  further  ques- 
tions,  confessedly  mosl  diflicult  to  answcr,  on  which  we  could  hardly 
cxpcct  much  detailed  or  permanently  useful  informalion  from  a 
pioneer  in  this  method  of  inquiry.  And  yet  Bacon  is  very  full  on 
at  least  the  lifsL  of  these  queslions,  and  much  of  what  he  sa^-s  has, 
evcn  still,  a  value  for  the  student.  But  we  are  now  concemed,  we 
must  recolJect,  not  with  the  present  value  of  liis  works,  but  with  their 
past  influence.  Now,  lo  the  amouni  of  thai  influence,  with  respeci  lo 
the  subject  before  us,  what  better  testimony  can  we  have  than  the 
repetition  of  these  rules  in  the  next  generation  by  so  eminent  a  man 
of  science  as  Dr.  Robert  Hooke,  or  the  appropriation,  eraendation, 
and  fomiulation  of  thera,  as  the  bases  of  iheir  own  methods,  almost 
within  our  own  time,  by  Sir  John  Herschel  and  Mr.  Mill  ?  Nor  is  it 
an  unimporlant  consideraliou  ihat  such  phrases  as  *  glaring  instance/ 
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'cnicial  instance,*  *  clandestine  inslance,'  '  solitary  instance/ and  the 
like,  havc  bccomc  household  words  in  our  lano^age,  and  especially  in 
thc  vocabulary  of  scienlific  men. 

7lh,  The  manner  in  which  he  insisied  on  the  subordination  of 
scientific  enquiries  to  practical  aims,  ihe  furtherance  of  man's  esiaie 
and  the  increase  of  his  command  over  the  comforts  and  conveniences 
of  life,  is  another  point  in  wliich,  I  ihink,  Bacon  profoundly  influenced 
succeeding  generations.  That  his  view  was  too  exclusive,  and  his 
language  exaggerated,  I  readily  own,  but  here  again,  as  in  criticising 
ihe  abusc  of  authorily  and  iniagination,  I  think  it  difiicuU  to  deny  that 
his  influence  was,  on  the  whole,  niost  beneficial.  When  we  recoUect 
the  frivolous  character  of  many  of  the  questions  which  men  of  the 
most  brilliant  abiHties  were  tlien  in  ihe  habit  of  disputing,  and  the 
profound  miser)*  or  discomfort  in  which  the  mass  of  mankind,  then 
cvcn  more  tlian  now,  were  sunk,  we  can  hardly  feel  surprise  or  regret 
that  a  great  statesman  and  a  greal  philosoplier  should  have  suggcsted 
ihe  application  of  man's  intcllectual  endowmcnts  to  ihe  improvement 
of  his  matcrial  condition. 

8ih,  Nor  musi  wc  forget  the  hopefulness  of  Bacon  as  an  important 
elcment  in  his  influence.  Men  who  despair  of  mankind  and  of  the 
future  are,  happily,  scldom  successful  in  persuading  others  to  accept 
tlieir  advice  or  thcir  systems.  There  is  a  healthy  instinct  in  man 
which  leads  him  lo  believe  thal  the  future  will  be  betier  ihan  the  past, 
and  tbat  ihe  labours  of  the  prcsent  generation  will  not  be  without 
iheir  eflect  in  improving  tlie  condkion  of  ihe  next.  No  man  was 
cver  inspired  with  this  fccling  more  strongly  than  Bacon.  He  stood, 
like  a  prophel,  on  the  verge  of  the  promised  land,  bidding  men  leave, 
Vilhout  regrel,  the  descrt  that  was  behind  them,  and  enter  with 
joyfukiess  and  hopefulness  on  the  rich  inheritance  ihat  was  spread 
bcfore  them.  The  sixth  part  of  the  Great  Instauracion,  to  which  all 
ihe  rest  was  subservienl,  the  philosophy  iiself  wliich  was  to  be  the 
result  of  the  right  employment  of  the  method,  he  hoped  only  to 
begin.  *The  fortune  of  ihc  human  race/  he  says,  'will  give  the 
issue  ; — such  an  issue,  it  may  be,  as  in  the  present  condition  of  things 
and  of  ilie  minds  of  men  cannot  easily  be  conceived  or  imagined. 
For  ihe  objecl  in  vicw  is  not  only  the  contemplative  happiness,  but 
Ihe  whole  fortunes,  and  affairs,  and  powers,  and  works  of  men  ".' 

9th,  To  all  tljcse  sourccs  of  influence  we  must  add  ihe  marvcllous 
language  in  which  Bacon  often  clothes  his  thoughts,     His  utterances 
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are  not  infrcquently  marked  with  a  grandcnr  and  solcmnity  of  lone, 
a  majesty  of  diction,  which  renders  it  impossibie  to  forget,  and 
difficuU  even  to  criticise  them.  He  speaks  as  one  having  authority» 
and  it  is  impossible  to  resist  ihe  magic  of  his  voice.  Whenever  he 
wishcs  to  bc  emphaiic,  there  is  the  true  ring  of  genius  about  all  ihat 
he  says.  Hence,  perhaps,  it  is  that  there  is  no  author,  unless  it  bc 
Shakspeare,  who  is  so  easily  reraembered  cr  so  frequenlly  quoled. 
His  phraseology,  when  most  quaint,  as  in  ihe  case  of  ihe  'Idols'  and 
ihe  '  Instances/  is  often  most  attractive  to  the  reader  and  most  per- 
sistcnt  in  its  hold  on  ihe  memory.  Hence,  too,  perhaps,  it  is  that 
iliere  is  no  author  so  stimulating.  Bacon  mighl  well  be  called  the 
Briiish  Socrates.  Even  had  his  individual  precepts  been  utterly 
worthlcss,  many  men  must  have  owed  thcir  first  impulse  lo  ihe 
study  of  nature,  or  to  independent  investigation  in  general,  to  the 
terse  and  burning  words,  issuing,  as  it  were,  from  the  lips  of  an 
irresistible  commander,  wilh  which  he  urges  them  to  ihe  work. 

Such,  1  conccivc,  are  ihe  principal  modes  and  directions  in  which 
the  influence  of  Bacon  was  exercised.  It  would  be  easy  to  add  to 
these,  but  they  will  readily  suggest  others,  and  the  hmits  of  this 
work  necessarily  compcl  me  to  aira  at  brevity  rather  ihan  ex- 
pansioa. 


I 


\   15.    PRESENT    VALUE    OF    BACON^S    LOGICAL    WORKS. 


This  subject  has  already,  to  a  great  extent,  been  discussed  in  the 
lalter  part  of  the  last  section,  and  it  will  be  unnecessary  here  to  add 
mnch  to  what  has  there  been  said.  The  two  questions,  however, 
of  Bacon's  infiuence  during  the  past,  and  the  value  of  his  works  to 
the  student  at  the  present  lime,  seem  to  bt:  so  distinct  as  to  require 
separate  treatment,  however  mnch  thcy  may  run  into  each  other. 

The  intrinsic  value  of  Bacon's  logical  works  to  the  student  at  the 
present  time,  apart  from  their  historical  interesi,  as  having,  lo  adopt 
the  fine  saying  of  Macaulay,  *moved  the  intellects  which  have  moved 
the  world,'  may  be  briefly  considered  under  iwo  aspects.  The  firsi 
of  these  is  iheir  gencral  effect  in  guarding,  stimulaling,  and  disciplining 
the  intellect ;  the  second  is  the  amount  of  definite  logical  doctrine, 
comprised  in  them,  which  retains  any  permanent  value. 

With  regard  to  the  first  point,  I  know  no  work  of  the  same  kind 
so  stimulating  to  a  young  readcr,  or  so  likely  to  foster  babits  of 
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indepcndent  invesrigation,  as  ihe  Firsl  Book  of  the  Novum  Organum. 
Whal  Bacon  says  of  Plalo  is  pre-erninently  true  of  himself.  He  was 
•a  man  of  a  sublime  genius,  who  look  a  view  of  everjthing  as  from 
a  high  rock*\'  Now  to  the  young  sludent  1  know  nothing  of  so 
much  imjKirtance  as  to  be  brought  inio  contact  with  works  of  real 
gcnius,  and  ihere  must  be  many  men  who  recollect  the  transition 
from  dry  manuals  of  Logic  to  the  brilliant  pages  of  Bacon  as  forming 
one  of  ihe  cras  in  thcir  lives.  Masims  such  as  these,  *  Homo  naturae 
minister  et  interpres/  *  Scientia  et  potentia  humana  in  idem  coinci- 
dont,'  •  Lucifera  cxperimenta,  non  fructifcra,  quaerenda/  '  Recte  veritas 
temporis  filia  dicitur,  non  auctoritatis,'  '  Pessima  res  est  crrorum 
apotheosis/  which  sparkle  on  almost  every  page,  Uve  long  jn  the 
memory.  and  insensibly  influence  our  whole  habit  of  thoughL  This 
educational  value  of  the  Novum  Oiganum  has  never,  I  thiiik,  been 
sufficicntly  pointed  out,  but  it  seems  lo  me  very  real  and  very 
hnportant  As  I  have  alrcady  noticed  under  the  last  section,  there  is 
something  about  Bacon*s  diction,  his  quaintness  of  expression,  and 
his  power  of  illuslration,  which  lays  hold  of  ihc  mind,  and  iodges 
ilself  in  tlie  memory,  in  a  way  which  we  haidly  find  paralleled  in  any 
other  auihor,  except  it  be  Shakspeare.  And  what  are  the  lessons 
which  he  thus  effectually  communicates?  The  duty  of  taking  nothing 
opon  trust  which  we  can  verify  for  ourselves,  of  rigidly  examining 
our  firsi  principles,  of  bcing  carefully  on  our  g^uard  against  ihc  various 
dclusions  arising  from  the  peculiariiies  of  human  nature,  from  our 
various  intcrests  and  pursuits,  from  the  force  of  words,  and  from 
the  disputes  and  traditions  of  the  schools,  the  duty  of  forming  our 
conclusions  slowly  and  of  constantly  checking  ihem  by  comparison 
wilh  thc  facts  of  naturc  and  life,  of  avoiding  merely  subtle  and 
frivolous  dispulations,  of  confming  our  enquiries  to  questions  of  which 
the  soludon  is  within  our  power,  and  of  subordinating  all  our  in- 
vesligalions  to  the  welfare  of  man  and  society.  Now,  lessons  such 
as  these,  even  though  they  be  stated  in  a  somewhat  exaggerated 
form,  are  so  necessary  and  so  useful,  that  an  author  who  presents 
thcm  in  forcible  and  pointed  language  will  ever  retain  his  intercst 
and  ulilily  for  each  succeeding  generaiion  of  lcamcrs, 

As  regards  the  second  of  ihese  questions,  the  amount  of  definite 
logical  teaching  in  Bacon's  works  which  retains  a  permanent  value, 
the  answer  is  lcss  easy.  I  cannot,  however,  agree  with  those  critics 
who  seem  to  tbink  that  almost  all  his  individual  precepts  are  either 

^  Dc  Augm.,  lib.  iii.  cap.  4. 
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antiquated  or  worthless'',  Bul,  as  I  have  expresscd  mysclf  fully 
in  the  notes  on  the  various  detaila  of  Bacon's  melhod  in  the  order 
in  which  they  occur  in  Ihe  text,  it  is  unnecessary  that  I  should  here 
do  more  than  make  a  few  very  brief  and  genera!  remarks. 

Bacon  was  undoubtedly  inclined  to  underrate  ihe  syllogism,  ihat  is  to 
sav,  dcductive  reasoning,  but  ihen  we  must  recollect  that  he  regarded 
it  as  his  special  province  to  bring  out  the  other  side  of  reasoning,  the 
induciive  branch  by  which  general  principles  are  esiablished  ralher 
than  applied.  Nor  would  it  bc  true  to  say  thal  he  ignored  the  deduc- 
tive  side  of  reasoning  altogether,  Whenever  he  saw,  as  he  often  did  see, 
its  value  for  the  purpose  of  applying  the  truths  ah-eady  arrived  at  by 
induction,  heseems  \\ithoul  hesitation  to  have  assigned  it  a  co-ordinate 
rank.  Witness,  amongst  many  others,  tlie  following  passages:  *  Majora 
vero  spcranda  a  nova  luce  axiomaiura,  ex  particularibus  illis  certa  via 
et  regula  eductorum»  quae  rursus  nova  particularia  indicent  el  de- 
signent,  Neque  enim  in  plano  via  sita  est,  sed  ascendendo  et  descen- 
dendo;  ascendendo  primo  ad  axiomata,  descendendo  ad  opera**.' 
*  Mathematica  philosophiam  naturalem  terminare  *  »  ♦  *  debet*^.' 
The  sevcntb  of  the  *  reliqua  auxilta  iniellectus'  (Nov.  Org.  ii.  21) 
which  were  lo  succeed  the  Tables,  was  to  be  entitJed  '  Deductio  ad 
Praxin.' 

The  charge  against  Bacon  of  haWng.  to  a  certain  extenl,  delracted 
from  the  value  of  his  method  by  depreciating  hypothesis  and  neglect- 
ing  to  lay  down  rules  for  its  legitimate  employment,  must  undoubledly 
be  admittcd.  But  then  we  may  plead  Jn  extenuation  his  admission, 
however  inconsistent,  of  hypolhesis  (*  Permissio  Intelleclus*)  in  ii.  20, 
as  also  i.  106,  and  the  gross  license  with  which,  both  in  his  time  and 
for  some  time  afterwards.  this  procedure  was  employed.  If  Bacon 
is  lo  be  censured  in  this  particular,  as  he  undoubtedly  is  to  be,  thc 
censure  ought  in  all  faimess  to  be  extended  to  Newton  as  well. 

The  method,  recommended  by  Bacon,  of  gradual  ascent  from 
particnlar  facts,  through  axioms  of  successive  degrees  of  generality,  up 
to  the  highest  generalisations  of  all  *\  though  not.  as  I  conceive,  the 


*■  Not  to  menuon  Liebigand  Bacoifs  profcssed  adversaries,  wc  find  cvcn  R^mosat 
sftytng  (p.  354") :  '  Bacon  n*a  poiiit  rectifie  ou  remplace  lcs  notioiis  tt^tic*  qu'il 
condamDe,  ou  ces  conccplion»  scicntifiquesdes  choscs,  sans  lesqaelles  toute  recherchc 
marchc  au  hasard.  Aiiisi  point  de  recelte  sllre,  point  dc  m^thode  infailliljle,  et  le 
f  eu  d'usagc  que  Ton  a  fait  des  formes  techniques  d'investigation  qu'il  rccommandc 
en  rc  d  rutilit^  fort  suspcctc* 

«  Nov.  Oig..  Bk.  i.  Aph.  103.  •*  Id.,  Aph.  96. 

*•  Sec  Nov.  Org.,  Bk.  i.  Aphi.  19.  104,  105.  In  my  note  on  Aph.  19,  I  have 
cxamiiied  this  doctrioe  of  Bacon  at  some  Icngth. 
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method  which  has  been  uaually  foUowed  by  scientific  invesligators,  or 
ihat  which  would  be  most  likely  to  contribute  to  the  progress  ofscience, 
is,  certainly,  the  most  convenicnt  mode  of  representing  the  laws  of 
nature»  wben  once  established.  Moreover,  the  successive  steps  which 
led  up  tc,  and  uliimatcly  establishcd,  the  Theor)'  of  Gravitation  were 
arrived  at  very  nearly  in  this  precise  order.  To  these  considerations 
I  may  add  ihat  ihe  method  proposed  by  Bacon  has  met  with  the 
approval  of  no  less  distinguished  an  authority  than  Dr.  Whewell*^ 

Wiih  reference  to  the  '  Tables*  which  occupy  ihe  beginning  of  the 
Second  Book,  it  must  be  acknowledged  ihal,  however  intercsting  they 
may  be  in  the  history  of  Logic,  and  however  much  they  may  have 
contributed  to  the  formulating  of  inductive  reasoning.  they  are  only 
rade  excmplars  of  ihe  more  refincd  and  conclusive  *  Canons  of  In- 
duction  '  which  we  find  in  the  works  of  Sir  John  Herschei,  Mr.  Mill, 
and  later  logicians.  Hence,  this  is  a  part  of  Bacon's  Logic  which  is 
not  of  much  intrinsic  value  to  a  student  who  is  already  familiar  wilh 
recent  treatises.  To  this  consideralion  it  may  be  added  ihat  the 
reasoning  throughout  this  part  of  the  Novum  Organum  is  rendered 
more  or  less  vague  and  obscure  by  the  employment  of  the  term 
'Form,'  instead  of  the  raore  precise  cxpressions,  such  as  Law,  Causc, 
Condilions,  &c.,  by  which  it  is  now  replaced. 

Of  far  more  intrinsic  value  to  the  modern  student,  as  it  secms  to 
me,  aresomcof  ihe  *  Praerogativae  Instantiarum.'  Many  of  the  expres- 
sions  thcre  employed  still  form  part  of  our  logical  terminology,  and  tl 
would  be  very  diflficult,  in  many  cascs,  to  descrihe,  more  aptly  and 
preciscly  ihan  Bacon  does,  the  nature  of  the  reasoning  involved.  The 
scientific  examples  are,  generally,  far  too  nimierous,  and  are  often 
wrongly  stated,  trivial,  or  inappropriate,  but  it  appears  to  me  that  less 
attention  tlian  it  deservcs  has  been  paid  to  the  logical  matter  contained 
in  tbis  part  of  Bacon'5  work. 

The  relation  of  Observalion  lo  Experiment  and  of  both  to  the 
more  purely  rational  process  of  Induction,  is  well  conceived  and 
stated  by  Bacon, 

To  the  doctrine  of  FallacieSj  or  '  Idola,*  I  have  already  alluded 
under  thc  first,  or  more  general  bead,  though  it  might  also  well  be 
laken  into  account  in  drawing  up  a  list  of  the  special  logical  doctrines 
which  are  of  intrinsic  value  to  the  modem  student. 


It  will  be  seen  that  I  am  inclined  to  attribute  to  Bacon*s  logical 
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niles  and  maxims  much  more  intrinsic  value,  even  for  the  purposes  of 
sludents  at  ihe  present  time,  than  is  usually  conceded  to  them,  though 
I  am  not  prepared  to  differ  substantially  from  thc  judgment  of 
M,  de  R<5musat :  *  Ses  vues  g^ndrales  resteni  la  preuve  la  plus  popu- 
laire  de  son  g^nie*V 
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Under  this  head,  I  propose  only  to  give  some  examples  of  the 
various  g^rounds  of  opposition  or  disparageraent  to  which  the 
Baconian  philosophy  has  been  subjected,  thinking  that,  though  far 
irom  exhaustive,  Uiey  will  be  of  some  interest  to  the  reader. 

Perhaps,  I  ought  first  to  notice  a  letter  from  Sir  Thomas  Bodley 
(originally  published  in  Bacon's  Remains,  1648,  pp.  85-87),  '  to  Sir 
Francis  Bacon,  about  his  Cogitata  et  Visa,  wherein  he  declareth  his 
opinion  freely  touching  the  same/  The  writer,  who  has  evidently  a 
gjeat  affection  for  the  old  learning,  is  somewhat  scandalised  by  Bacon's 
revoluiionary  scntiments,  and  ihinks  Ihat  if  we  *come  babes  ad 
rcgnum  naiurae,  as  we  are  willed  by  Scriptures  to  come  ad  rcgnum 
coelorum,  there  is  nothing  more  certain  than  that  it  would  instantly 
bring  us  to  Barbarism,  and  after  many  thousand  years  leave  us  more 
unprovided  of  theoricall  furniture  than  we  are  al  this  present/  The 
Jetter  is  interesting,  bui  it  betrays  bewilderment  and  an  incapacity  to 
understand  Bacon's  dissatisfaction  with  the  cxisting  state  of  things  or 
a  reform  in  ihe  sciences  such  as  he  projected.  It  has,  in  recenl 
times,  been  disinterred  from  oblivion  by  De  Maistre  and  othcr 
antagonists  of  Bacon. 

Far  more  periinent  is  the  unfavourable  opinion  of  Bacon's  philo- 
sophy  expressed  by  Harvey,  as  given  in  Aubrey's  Lives  (Letteis 
writteu  by  Eminent  Persons  in  the  Seventeenth  and  Eighteenth 
Centuries,  to  which  are  added  Lives  of  Eminent  Men  by  John 
Aubrey  Esq.,  1813,  vol.  ii.  p.  381) :  '  He'  (Harvey)  '  had  been  phy- 
sician  lo  the  Lord  Ch.  Bacon,  whom  he  esteemcd  much  for  his  witt 
and  style,  but  would  not  allow  him  to  be  a  great  philogopher.  Said 
he  to  me,  '*  He  writes  philosophy  like  a  L^  Chanceller,"  speaking 
in  derision,'  Harvey,  however,  seems  to  have  had  a  peculiar  dislike 
of  the  '  neoteriques,'  to  whom,  we  are  told  on  p.  383,  he  ODce,  in 


^  Bacon,  Sa  Vie,  &c,  p.  J43. 
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Conversation  whh  Ihe  writer,  applied  a  very  unsavoury  epitliet.  Nor, 
perhaps,  did  he  like  Bacon  personallj;  for  (p.  226)  '  Dr.  Harvey  told 
me  his  eie  was  Uke  the  eie  of  a  viper.'  Be  this  as  it  may»  ihe  opinion 
was  not  an  unnatural  nor  altogether  an  unfair  one,  as  exprcssed  by  a 
man  of  greal  emincnce  in  a  particular  branch  of  science,  of  one  who 
aitempted  to  make  all  science  his  province.  Then  as  now,  I  presume, 
the  philosopher  and  the  specialist  were  apt  to  misunderstand  and 
undervalue  each  other. 

Mr.  Napier  refers  to  a  work  of  Alexander  Ross,  a  voluminous 
author,  well-known  to  the  readers  of  Hudibras,  entiiled  Arcana  Micro- 
cosmijOrthe  Hid  Secrets  of  Man'sBody  discovered;  with  a  Refutation, 
amongst  other  books,  of  *Lord  Bacon's  Natural  History,'  1652.  (The 
copy  in  the  Bodleian  is  the  Ed.  of  1651,  containing  only  ihe  refu- 
talion  of  Dr.  Browne's  Vulgar  Krrors,  and  not  ihal  of  Bacon's  Sylva 
Sylvarxun.)  The  author  says:  *  I  have  cursorily  run  over  my  Lord's 
New  Philosophy,'  and  '  find  that  philosophy  is  Uke  wine,  the  oldcr 
the  better  lo  ihe  tastc.'  He  is  specially  angrj'  with  '  these  new  Philo- 
sophers'  for  having  '  jumbled  the  predicaments  so  togelher,  tliat  their 
scholars  can  never  find  out  the  true  genus  of  things.'  Alexandcr 
Ross  is  a  very  zealous  Aristotehan,  and  at  the  end  of  his  attack  oa 
Dr.  Browne,  '  pities  to  see  so  many  young  heads,  slill  gaping  iike 
chamelions  for  knowledge,  and  are  never  fillcd,  bccausc  ihey  feed 
upon  airy  and  empty  phansies ;  loathing  the  sound,  solid  and  wliole- 
some  viands  of  Peripatetick  wisdom,  they  reject  Aristotle's  pure 
Fountains,  and  dig  to  themselves  cistems  that  will  hold  no  water.' 
*  Let  us  not  wander  then  any  longcr  with  Hagar  in  the  wild  desart/ 
'  Let  Prodigals  forsake  their  husks,  and  leave  ihem  to  swine/ 

In  Francis  Osbom^s  Miscellany  (1659),  The  Author  to  the  Reader, 
there  is  a  curious  sentence,  shewing  how  early  ihe  charge  of  Atheism 
was  directed  against  Bacon.  After  speaking  of  Raleigh  having 
been  branded  wiih  the  tille  of  an  Alheist,  *  though  a  known  asserter  of 
God  and  providence,'  the  writer  goes  on  to  sayt  '  A  like  censure  fell 
to  ihe  share  of  venerable  Bacon,  till  over-balanced  bya  greater  weight 
of  glory  from  Strangers.' 

Cudworth.  in  his  Intellectual  System  (published  in  1678),  attacks 
Bacon  for  having  called  in  question  the  received  doctrine  of  Final 
Causes.  He  seems  doubtful,  however,  what  interpretation  to  put  on 
his  words.  Thus,  having  spoken  of  *  some  who  have  unskilfully 
aitributed  tlieir  own  Properiies  to  Inanimate  Bodies/  he  proceeds  to 
say  :  '  Of  which  Fanciful  Extravagances  if  the  Advancer  of  Learning 
be  understood,  there  is  aothing  10  be  reprehended  in  this  foUowin;^ 
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passnge  of  his,  Incredibile  est  quantum  agmen  Idolorum  Philosophiae 
immiserit,  Naluralium  Operaiionum  ad  Siraililudinem  Actionum 
Humanamm  Reductio.  But  if  ihat  of  his  be  cxtended  further,  to 
take  away  all  Final  Cau!*es  from  the  things  of  Nature,  as  if  nothing 
were  done  therein  for  Ends  Intended  by  a  Higher  Mind,  then  it  is 
the  very  Spirit  of  Atheism  and  InfideHty.'  For  ihe  whole  discussion, 
see  First  Edition,  pp.  679-683,  or  the  Latin  Translation  of  1733. 
vol,  ii.  pp.  820-825  (cap.  5-  §§  61,  62).  Mosheim.  who  poinls  out 
Ihat  the  allusion  is  to  Bacon,  attempts,  in  his  note,  to  explain  *  quare 
Cudworlhius  toties  eximtum  huncce  virum  casti^et,  qui  magnam 
ubique  in  acripiis  suis  suprcmi  Numinis  reverentiam  el  studium 
testatur*'.'  There  can  be  little  doubt  that,  in  his  frequent  attacks 
on  thc  philosophy  of  Ucmocritus,  Cudworih  also  glances  at  Bacon. 
R<?musat  draws  atteniion  lo  ihe  circumstance  that  Cudworlh  did  not 
corabat  Bacon  by  name.  '  Par  ^quit^  ou  par  respect,  il  n'en  veut 
pas  faire  un  advcrsaire  de  la  vt^riid.  Ainsi  que  Boyle  dans  sa  d^fense 
des  causes  finales,  Cudworth  ne  nomme  point  B.icon  en  soutenant 
Jes  mfimes  principes  que  Boyle,  et  Tusagc  s'est  (5tabli  presque  sans 
excepdon  de  ne  pas  comprendre  Bacon  dans  les  attaques  dirig^ea 
contre  sa  doctrine.  Compromettre  ce  nom  dans  la  controverse  serait 
encore  aujourd'hui  une  sorte  d'inconvenance.'  Rdmusat^s  Bacon, 
p.  409. 

One  of  ihe  most  violent  antagonists  of  Bacon  and  of  the  Royal 
Society  (names  which,  in  his  mind,  wcre  evidently  very  closely  con- 
nected)  was  Dr.  Henry  Stubbe ;  '  the  most  noted  person  of  his  age 
that  these  late  times  have  produced,'  says  Antony  Wood,  who  has 
devoted  to  him  one  of  the  quaintest  and  most  amusing  of  his  Lives  **. 
Slubbe  was  a  turn-coat  alike  in  philosophy,  religion,  and  politics,  and 
was  animated  by  more  even  than  the  usual  bitierness  of  his  class. 
His  diatribes  against  Sprat,  Glanvil,  the  Royal  Sociely  in  gcneral, 
and  Bacon  as  iheir  philosophical  father,  are,  however  virulent,  too 
dull  and  ramhjing  to  l>e  worth  iranscripiion,  but  specimens  of  ihem 
may  be  found  in  the  Legends  no  Histories  (1670),  in  the  Plua 
Ultra  reduced  lo  a  Non  Plus  (1670),  The  Lord  Bacon's  Relation 
of  the  Sweaiing-Sickness  (1671),  and  An  Epistolary  Discourse 
concerning   Phlebotomy  (1671).     He   speaks   repeatedl/  of  *these 


*■  DugttW  Stewsjt  lEIemenU  oftlie  Philosophy  of  the  Human  Mind,  Ed.  Hamil- 
toD.  vol.  ii.  pp.  337-3.^9)  has  soroc  scvcrc  rcmarks  on  Cndworth.  who.  hc  thinks,  ii 
uncandid  xn  his  trcatmcnt  of  Bacon.  Hc  also  points  out  his  carelcsitiess  in  con- 
fuui.ding  thc  idola  specus  ond  ihu  idola  tribus. 

"  Scc  Alhcnac  Oxonicnsci,  £d.  liUss,  vol.  iii.  p.  1069,  && 
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Baconical  Phnosophers.'  *this  Bacon-faced  generatton/  &c,  (showing, 
by  ihe  way,  pretty  conclusively,  the  infiuence  which  was  already 
supposed  lo  be  exercised  by  Bacon's  philosophy),  and,  as  a  professed 
admirer  of  the  old  leaming,  somcwhat  inconsistently  'declares  that 
the  Lord  Bacon  did  steal  the  principal  parts  of  his  Novum  Organura 
oui  of  Aristotlc,  and  only  disgiiised  his  Suggeslions  in  a  ncw  Mode 
and  Dress.'  Similarly,  the  Advancement  of  Learning  was  stolen 
from  Ludovicus  Viv^,  De  causis  corruptarum  Artium".  *The 
only  judgmen:  I  can  make  of  my  Lord  Bacon's  Actings,  is,  that 
being  so  Flagitious,  and  so  ignominiously  degraded :  He  determined 
to  redecm  ihe  Infamy  of  his  past  hfe  by  amusing  thc  world  M'ith 
Ncw  Projects ;  and  to  gain  a  Chancellorship  in  Literature,  when  he 
was  excluded  from  that  on  the  Bcnch  :  And  to  revcnge  liimself  of  ihe 
Nation  whom  he  had  exaspcratcd,  by  diffusing  Heresics  in  Philosophy, 
and  creating  in  the  Breasts  of  the  English  such  a  desire  of  Novelty, 
as  ro5c  ap  to  a  contempt  of  the  Ancient  Ecclesiaslical  and  Civil 
Jurisdiction,  and  the  Old  Governmcnt,  as  wcU  as  Governours  of  ihe 
Kealm :  And  the  Root  of  all  our  present  Distractions  was  planted  by 
his  hand.'  See  *  The  Lord  Bacon's  Relation  of  the  Sweating-Sickness 
and  Defence  of  Phlebotomy ; '  '  Discourse  conceming  Phlebotomy,' 
Prcfacc  to  the  Reader.  Abundance  of  evidence  shewing  Bacon's 
influence  on  ihe  'Bacon-faced  generation'  is  supplicd  in  this  diatribe. 
Thus,  '  Wc  acknowlcdge  no  ChanccIIors  of  Philosophy,  Philology, 
Medicine,  &c.'  '  No  Law  evcr  made  him  our  Dictator,  nor  is  ihere 
any  Reason  that  concludes  him  infallible.'  '  Let  these  insulse  Ad- 
herents  of  his  buy  some  sali,  and  raake  use  of  more  than  one  grain, 
when  ihey  read  him/  Elsewhcrc,  Stuhbc  informs  his  rcaders  thai 
it  is  only  out  of  his  regard  to  Physic,  Religion,  and  Education,  that  he 
is  led  to  intermeddle  in  *  Natural  Philosophy,'  or  the  disputes  of  these 
*  Experimental  Philosophers.' 

Passing  lo  ihe  middle  of  the  eighteenth  century,  when  Bacon  was 
at  the  zenith  of  his  glory,  we  find  the  chorus  of  approbation  broken 
by  the  modified  praise  raiher  than  the  disparagement  of  Hume.  The 
weapon  which  Hume  wielded,  comparison  with  philosophers  who 
have  made  positive  contributions  to  science,  is  one  which  has  since 


*  Having  occasion  to  compare  a  remedy  against  the  Swealing-siclaiess  given  by 
Holinshed  ihe  Chronicler  wilh  one  givcn  by  Ijacon,  he  soys:  '  The  works  of  ihe 
formCT  will  bc  much  morc  valucd  than  thc  latler  by  our  nation,  as  long  as  they 
havc  any  juclgtncnt.  Thc  truth  is  the  Lord  Bacon  is  like  grcat  pilcs ;  when  the 
Sua  1!»  uot  bigh,  they  cast  an  extraordinary  shadow  over  thc  carth,  which  lcsscncth 
As  ihc  Sun  grows  vcnicaU.'    Lcgcnds  no  Histories,  pp.  37,  2%. 
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bcen  frequently  nsed  with  eifect  ^'.  I  shall  give  the  passage  in  fult. 
but,  as  ihe  various  topics  have  all  been  discussed  in  previous  sectiors, 
1  shail  here  make  iio  comment  upon  it. 

*Thc  greal  glory  of  literature  in  this  islantl,  during  the  reign  of 
Jaraes,  was  Lord  Bacon.  ^lost  of  his  performances  were  composed 
ia  Laiin ;  though  he  possessed  neither  the  elegance  of  Ihat,  nor  of 
his  native  tongue.  If  we  considcr  the  varicty  of  talents  displayed  by 
Ihis  man,  as  a  public  speaker,  a  man  of  business,  a  wit,  a  courtier, 
a  companion,  an  author,  a  philosopher,  he  is  justly  the  object  of  great 
admiration.  If  we  consider  him  merely  as  an  author  and  philosopher, 
the  lighl  in  which  we  view  him  at  presentj  though  ver>'  estiraable,  he 
was  yet  inferior  to  his  cotemporary  Gahleo,  perhaps  even  to  Kepler. 
Bacon  pointed  out  at  a  distance  ihc  road  to  true  philosophy  :  Galilco 
boih  pointed  it  out  to  others,  and  niade  himself  considerable  advances 
in  it.  The  EngUshman  was  ignorant  of  gcometry :  the  Florentine 
revived  tbat  science,  excelled  in  it,  and  was  the  first  ihat  applied  it, 
togethcr  with  experimtnt,  to  natural  philosophy.  The  former  rejected, 
with  the  most  positive  disdain,  the  system  of  Copernicus :  the  latter 
forlified  it  wtth  new  proofs,  derived  both  from  reason  and  ihe  senses. 
Bacon's  style  is  stiff  and  rigid  :  his  wit,  though  often  brilliant,  is  also 
often  unnatural  and  far-fetched  \  and  he  seems  lo  be  ihe  original  of 
those  pointed  simileg  and  long-spiin  allEgories,  which  so  much  dis- 
tinguish  the  EngHsh  authors :  Galileo  is  a  hvely  and  agreeable, 
though  somewhat  a  prolix,  writer.  But  Italy,  not  united  in  any  single 
govemment,  and  perhaps  satiated  with  that  literary  glory  which  it 
has  possessed  both  in  ancient  and  mo{:lern  limes,  has  too  much 
neglected  ihe  renown  which  it  has  acquired,  by  giving  birih  to  so 
great  a  man.  That  national  spirit  which  prevails  among  the  English, 
and  which  forms  their  great  happiness,  is  the  cause  why  they  bestow 
on  all  their  eminent  writers,  and  on  Bacon  among  the  rcst,  such 
praises  and  acclamations,  as  may  oflen  appear  partial  and  excessive  **/ 

The  excessive  praise  bestowed  on  Bacon  by  Voluire  and  the 
Encyclopedisls,  though  met  at  first  by  the  argument  that  ihey  did 
not  truly  represent  the  views  of  Bacon,  at  last  provoked  a  violent 
reaction,  to  which  the  well-known  work  of  Count  Josef^  de  Maistre 
gave  expression.  This  work,  entiiled  Examen  de  la  Philosophie  de 
Bacon,    was  published  posthumously  at  Paris  and  Lyons  in    1836, 


"  Bcsidcs  the  works  mcntioncH  in  this  secCioo,  see  the  axticle  on  Galilco  by 
M.  Biot  in  the  Hiographie  Univcrsclle. 
**  Home^s  Historj'  of  Englaad,  Appeadix  to  thc  Rcigu  of  James  I. 
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and  has  been  re-published  at  least  once.  To  De  Maistre  Bacon  is, 
above  all  things,  an  atheist,  who  aggravated  his  atheism  by  hypocrisy. 
Bul  he  is  also  a  mere  pretender  lo  philosophy  and  science,  a  charlaian, 
an  impostor.  He  contributed  nothing  to  science  hirasclfj  and  it  is 
a  mcrc  delusion  to  suppose  thal  his  philcsophy  has  in  any  way  helped 
to  form  those  who  have  done  so.  It  is  true  that  he  preaches  science, 
but,  like  his  Church,  when  it  preaches  Christianity,  he  preaches 
without  a  mission.  '  Sa  philosophie  ressemble  ii  sa  religion,  qui 
proteste  continuellemcnt :  cUe  cst  cntitrcmeni  ndgative  et  ne  songe 
qu'^  contredire/  To  Bacon,  as  its  ullimate  source,  is  due  all  the 
atheism,  ihe  raateriahsm,  the  scnsuaHsm,  the  libertinism  of  the  un- 
toward  generation  which  had  just  passed  away  in  France.  '  On  voit 
que  Locke  est  successeur  de  Bacon  (ce  qui  est  incontestable) ;  on 
voit  que  Locke  a  son  tour  engendra  Helvi5tius,  el  que  tous  ces 
ennerais  du  genre  huniain  rdunis,  y  compris  Cabanis  lui-m6me,  de- 
Bcendent  de  Bacon"/  Wiih  regard  to  Individual  works,  ihe  De 
Augmeniis  is  'parfaitement  nul  et  mdprisable/  the  Novum  Organum 
is  far  XDore  condemnablc  still,  for,  independendy  of  the  individual 
errors  wiih  which  it  swarms,  thc  gencral  aim  of  thc  work  renders  it 
worthy  of  Bedlara  ('le  rend  digne  d'un  Bedlam').  Towards  the  end 
of  this  tirade  (one  of  the  greatest  compliments,  perhaps,  which  Bacon 
has  ever  received),  ihc  auihor  appears  for  a  whiie  to  relent,  but  he 
soon  recovers  himself;  'La  naiure  lavoit  cr^tJ  bel  esprit,  moraliste 
sens^  et  ingdnieux,  ^crivain  ^ldgant,  avec  je  ne  sais  quelle  veine 
po(?tique  "  qui  lui  foumit  sans  cesse  une  foule  d'images  exlrtoemcnt 
heureuses,  de  mani^re  que  ses  ^crits,  comme  fables,  sont  encore  trfes 
amusans.  Tel  est  son  mdrilc  r^el,  qu*il  faut  bien  se  garder  de 
radconnaJtre ;  mais  des  qu'on  le  sort  du  cercle  assez  rdtrdci  de  ses 
veritables  talens,  c'est  Tcsprit  le  plus  faux,  le  plus  ddtestable  raison- 
neur,  le  plus  terrible  enneini  de  !a  science  qui  ait  jamais  existd. 
Que  si  on  veut  louer  en  lui  un  amant  passionnd  des  sciences,  j'y 
conscns  encore ;  mais  c'est  Teunuque  amoureux  '^*.' 
I  De  Maistre  was  a  furious,  though  an  ingenious,  fanatic.  We  now 
come  to  ihe  attacks  of  Brewster,  Lasson,  and  Liebig,  which,  either 
frora  their  intrinsic  merit  or  from  the  position  of  their  authors,  require 


I 


"  isl  Ed..  vol.  ii.  p.  338. 

•*  In  vol.  i.  p.  5.  Dc  Maistrc  makca  what  appears  to  mc  to  be  a  very  tiue  criti- 
cism  on  Bacon :  *  larcmcnt  il  icsiste  *  renvie  d'ttre  poile.*  Therc  is  a  certain 
amount  of  Irutli  too  in  thc  clisparaging  critictsm  which  follows ;  '  t.'image  se  pri- 
scntc  arant  tout  \  son  csprit,  et  le  contcnte.' 

^  Vol.  il.  pp.  364,  365. 
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more  serious  noiice.  As,  however,  the  topics  which  they  slart  are, 
for  the  most  part,  dealt  with  elsewhere,  either  in  the  Introduction  or 
in  ihe  notes  lo  tliis  Edition,  I  shall  here  confine  myself  to  a  very 
brief  notice  of  ihem. 

In  his  Life  o^  Newton{i855)",  Sir  D<  Brewster.  irritated  apparently 
by  ihe  injudicious  statement  of  *  some  modern  writers  of  celebrity/ 
that  New^ton  *owed  all  his  discoveries  to  the  application  of  the 
principles  of  Bacon,'  maintains  a  proposition  equally  extreme,  and, 
as  it  seems  to  mc,  cqually  untrue,  that  hc  did  not  *  derive  the  slightest 
advantage  from  Bacon's  precepts/  For  what  I  conceive  to  be  a 
refutation  of  ihis  posnion,  I  must  refer  the  reader  back  to  what  I 
have  aheady  said  on  ihe  relation  of  Newton  to  Bacon"'.  Taking 
occasion  of  this  incidenial  mention  of  Bacon,  Brewster  goes  on  lo 
combat  his  claims  generally  as  a  reformer  of  science.  He  argues, 
or  rather  asserts  (for,  except  of  the  firsi  proposition,  he  adduces 
hardly  any  proof) :  ist,  thnt  '  ihe  necessity  of  experimental  rcsearch, 
and  of  advancing  gradually  from  the  study  of  facts  to  the  determina- 
tion  of  their  cause,  is  a  docirine  which  was  not  only  inculcated,  but 
Buccessfully  foliowed  by  preceding  philosophers ; '  2nd,  that  no 
tcstimonies  to  ihe  value  of  Bacon's  method  have  been  offered  by 
those  who  have  aciualty  cultivated  science;  ^rd,  that,  as  regards 
his  own  investigation  into  the  nature  of  heat,  *  the  oracle  which  he 
had  himsclf  established  refused  to  give  its  responses,  and  the  minister- 
ing  priest  was  driven  with  discomfilure  from  his  shrine;'  4th,  that 
•  a  coUection  of  scientific  facts  are  of  ihemsclves  incapable  of  leading 
to  discovcry,  unless  they  contain  the  predominating  fact  or  relation 
in  which  the  disccvery  mainly  resides.'  Briefly  to  reply  lo  these 
assertions,  the  first  is,  within  certain  hmits  and  with  certain  explana- 
tions,  which,  however,  rcquire  lo  be  given,  undoubtedly  true ;  the 
second  I  conceive  that  I  have  already  abundantly  disproved;  as 
lo  the  third,  I  believe  thai  ihe  *  ministering  priest '  obiained  a  far 
more  luminous  answer  than  oracles  are  usually  in  the  habit  of  giving; 
with  regard  to  the  lasi,  if  Sir  D.  Brewster  means  that  a  mere  colleciion 
of  facts,  without  any  play  of  the  mind  upon  them  ('  permissio  intel- 
lectus,'  as  Bacon  phrased  it,  or,  as  we  should  say  in  technical  language, 
formation  of  hypotheses),  is  seldom  or  never  likely  to  lead  to  dis- 
covery,  I  cordially  agree  with  him,  but  then  Bacon  himself,  we  must 
recollect,  was  happily  inconsislent  on  this  point.  Brief  as  is  Sir  D. 
Brewster'8  notice  of  Bacon,  il  deserves  considerable  attention,  because 


See  Tol.  ti.  pp.  400-406. 


*"  See  pp.  it^ia^. 
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his  objcctions  anticipated,  if  indeed  they  did  not  suggest,  some  of 
ihe  leading  criticisms  in  the  two  works  which  follow. 

Lasson*s  monograph  on  Bacon  (Gustav  Langc,  Bcrlin,  1860) 
appcared  in  ihe  Jahresbericht  iiber  dic  Louisenstadlische  Realschule, 
Though  it  only  extends  over  thirt}'-two  pages,  it  is  ihe  weighliest  of 
ihe  attacks  upon  Bacon  which  I  have  seen.  It  is  written  not  only 
with  morc  moderalion,  but  with  more  knowledge  of  Bacon's  writings, 
and  with  more  sympathy  with  the  philosophical  spirit  in  its  rclation 
to  science,  ihan  is  the  violent  diatribe  of  Liebig,  to  be  next  noticed. 
The  wrilcr  dwells  with  much  emphasis  on  the  scientific  progress 
which  had  been  already  made  in  Bacon's  timc,  and  maintains  that  the 
reformation  of  science  was  not  the  work  of  a  single  man,  but 
the  gradual  product  of  the  age.  Moreover,  ihe  necessity  of  In- 
duction,  the  appeal  to  Obscrvation  and  Experiment,  and  the  practical 
aims  which  should  be  ktpt  in  view  in  scientific  enquiry,  had  been 
insistcd  on  by  a  host  of  writcrs  bcfore  Bacon  gave  utterancc  to  them. 
Having,  thus,  combaled  Bacon*s  claim  to  originaHty,  he  next  proceeds 
to  an  examination  of  his  sysiem.  Here,  he  finds  spL-cial  fauk  with  his 
mechanicai  theory  of  induclion,  the  manner  ,in  which  he  ignorcs 
ibe  aclivity  of  the  Understanding  (VerslandesLhatigkeit),  his  criticism 
of  Final  Causes,  his  concepiion  of  Forms,  his  neglect  of  quantitalive 
relations,  &c.  Lasson,  like  Liebig,  is  especially  severe  on  ihe  Sylva 
Sylvarum,  which  he  says  might  have  becn  more  appropriately  written 
in  ihc  cleventh  ihan  in  the  seventecnth  centur)'.  Finally,  he  puts  the 
qucstion,  *  Was  Bacon  really  a  Philosopher,'  and  hc  answers  thai, 
in  the  proper  sense  of  the  word,  he  was  not ;  he  was  a  genius,  bui,  at 
ihe  same  lime,  a  Dilettante  (ein  geislreicher  Dilcttant).  'Es  lassl 
sich  die  Frage  stellen,  ob  er  tlberhaupt  ein  Philosoph  gewesen,  und 
wir  denken,  die  Fragebcantwortet  sich  von  sclbstin  negaiivem  Sinne, 
vrcnn  man  nicht  das  Wort  Philosophie  in  ungubiihrlich  weitem  Sinne 
fasst.  Aus  allgemeinen  Gesichtspunkten  raisonniren  ist  noch  nichl 
philosophiren.  ♦  «  *  •  *  in  allem  diesem  kritischen  Hochmuth,  wie 
in  der  dogmatischen  Zuversicht  und  in  dem  Unvermogen,  Posirives 
zu  schaffcn,  ist  Baco  ein  rechter  Vertreter  der  grosscn  Masse,  dcs 
ganz  unwissenschafdichen  Bewusstseins.  *  »  *  *  »  Baco  ist  ein  geist- 
reicher  Dilcttam,  er  hat  etwas  von  Cicero  und  von  Voltaire.  Der 
berUhmte  Ilarvey  hat  mit  Recht  von  ihm  gesagi:  er  schreibe  iiber 
Plulosophie,  wie  ein  Lord-kanzler/  That  Bacon,  howcver,  did  greal 
•ervice  in  spreading  a  taste  for  experimental  enquiry  and  in  drawing 
the  popular  attention  to  the  importancc  of  consulting  facts,  is  allowed 
ihroughoui  the  enquiry. 
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Liebig's  ons!aught  on  Bacon  (Ueber  Francis  "Bacon  von  Venilara) 
appeared  both  in  German  aiid  in  English  in  1863,  and  was  followed 
by  a  keen  controversy  between  Liebig  and  Sigwart.  (See  tlie  next 
seciion,  on  the  Bibliography  of  the  Novum  Organum.)  The  occasion 
of  this  work  was  Liebig*s  annoyance  at  the  rejection  of  some  of  his 
chemical  theories  by  English  agriculturists.  Their  singular  obstinacy 
must,  he  thought,  be  due  to  some  inherent  defeci  in  the  English 
mind,  and  this  suspicion  led  him  to  the  study  of  the  EngHsh  pht- 
losophers.  Whcn,  at  last,  he  came  to  the  works  of  Bacon,  all  was 
clear.  These  furnished,  if  not  the  source,  at  least  the  typical  example 
of  the  methods  of  experiment  and  reasoning  common  amongst  the 
English  diletlanti,  who  had  had  the  temerity  to  reject  his  theories. 
The  study  of  Bacon  thus  acquired  the  charm  of  a  scientific  discovery; 
the  writer,  he  tells  us,  went  much  deeper  ihan  before  into  the  subject, 
and»  hence,  the  work  before  us  (see  Preface  lo  German  Edition). 

I  have  no  heslLation  in  saying  that  this  work,  which  is  extremely 
bilter  in  tone,  and  often  very  inaccurate,  contributes  nothing  to  the 
knowledge  or  appreciation  of  Bacon's  philosophy.  It  repeats  the 
thread-bare  arguments  employcd  by  Brewster  and  Lasson,  but  wilh 
an  amount  of  exaggeration  and  asperity  which  is  utterly  foteign 
to  ilie  second,  and  would,  I  think,  have  been  distasteful  even  to  the 
first  of  these  writcrs.  The  author  is,  at  times,  almost  as  violent  as  De 
Maistre  or  Stubbe.  Thus  (I  quote  fromtheEnglish  text): '  Bacon  is  con- 
scious  that  in  inost  instances  he  is  not  Lnithful,  and  has  ihe  prudence 
to  blunt  the  weapons  of  his  adversaries  beforehand  ; '  *  Vain  self-praise 
and  detracLion  of  oihers '  merit  go  always  hand  in  hand  with  his 
lordship,  just  as  wilh  other  vulgar  specimens  of  humanily ; '  *  When 
a  boy>  he  studied  jugglery,  and  his  cleverest  trick  of  all.  that  of 
deceiving  the  world,  was  quite  successful ; '  *  Nature,  that  had  cndowed 
him  so  richly  with  her  best  gifts,  had  denied  him  all  sense  for  trutb ;  * 
he  is  the  type  *  of  the  scientific  nut-cracker  or  the  dining  philosopher, 
which,  under  James  I,  became  the  fashion";'  his  scienlific  investiga- 


*  Tn  onc  of  the  numbers  of  the  AHgeraeinc  Zcitung  (Nov.  7,  1863),  Liebig 
waxes  sllll  more  wrutb.  After  describiDg  BacoD's  woik  as  a  cftricature  of  the 
scicDtific  movement  of  che  Hixtccnth  century.  and  Bacon  as  following  in  ihe  path  of 
science  Uke  a  shadow.  as  parodj-ing  thc  calm  and  dcar  imagc  of  trulh  by  his  bur- 
lcsquc  coulorsions,  he  compares  him  succcssivcly  with  a  ncws-hawVer.  an  apc  in 
soldier's-cIothes,  and  a  grindcr  of  scientific  instruments,  who  is  uncoiiscious  of  thdr 
usc,  Troly,  nol  only  arc  thc  sins  of  ihc  fathci^  nsited  upon  the  childrcn,  bat 
ihosc  of  thc  childrcn  upon  thc  fathcrs  t  Littlc  can  Bacon  have  anticipated  ihe 
penalty  be  would  have  to  pay  for  the  uncnlightened  ob&tiaacy  of  Knglish  farmcrft 
in  tbe  nineleenth  cciitury ! 
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tions  were  carried  on  for  the  sake  of  reward ;  ihe  '  Historia  Vitae 
ct  Mortis'  was  written  with  the  view  of  augineuting  his  influence  over 
the  King,  and  was  Mntended  to  justify  ihe  inclination  of  certain 
persons  about  thc  court  for  the  pleasures  of  ihe  table,  as  well  as 
Othcr  appetites,  and  to  diminish  thcir  fear  of  death.'  Nolwiihslanding 
ail  ihese  aspersions,  we  are  told  at  the  end  of  the  article  that  '  we 
must  not  forget  ihat  Bacon,  above  ali  oLliers,  saw  and  comprehended 
ihe  vaiue  and  the  importance  of  natural  science  for  the  purposes 
of  life,'  wliile  *  Bacon's  Essays  are  unexceptionable  documents  testi- 
fyinj5  of  his  genius  and  sagacity,  as  well  as  of  his  profound  knowledge 
and  correcl  appreciation  of  human  relations  and  the  different  con- 
ditions  of  men  ".' 

Both  Liebig  and  Lasson  lay  considerable  stress  on  the  crude 
character  of  many  of  the  observations  and  experiments  recorded  in 
the  Sylva  Sylvarum.  It  is  only  fair,  therefore,  to  Bacon's  memory  to 
quote  what  is  said  by  Rawlcy  in  his  inlroduction  to  that  work  **', 
'  I  have  heard  his  lordship  often  say,  that  if  he  should  have  ser\'ed  the 
glory  of  his  own  name,  be  had  been  better  not  to  have  publishcd  this 
Natural  History ;  for  it  may  seem  an  indigesled  heap  of  particulars, 
and  cannot  have  ihat  lustre  which  books  cast  into  methods  have; 
but  ihat  be  resolved  to  prcfer  the  good  of  men,  and  that  which  might 
besi  secure  it,  before  anything  thal  might  have  relation  lo  himself/ 
•  And  I  have  heard  his  iordship  speak  complainingly,  that  his  lord- 
ship  (who  ihinketh  he  deserveth  to  be  an  architect  in  this  building) 
should  be  forced  to  be  a  workraan  and  a  labourer,  and  to  dig  the  clay 
and  bum  the  brick  ;  and  more  than  that,  (according  10  thc  hard 
condition  of  the  Israelites  ai  the  lalter  end)  to  gather  the  straw  and 
iBtubble  over  all  tlie  fields  to  burn  thc  bricks  withal.'  Nor  is  ihe  Sylva 
fSylvarum  so  contempiible  as  Bacon's  adversaries  reprcsent  it  to  be. 
li  is  probably  far  the  best  and  most  complete  single  collecimn  of 
ihe  kind  that,  up  to  that  time,  had  been  published. 

Even  Liebig  is  almost  outdone  by  his  French  translator,  M.  de 
Tchihatchcf  (Lord  Bacon,  Paris,  2nd  Ed.  1877).  The  following  may 
serve  as  choice  examples  of  the  indignation  which  Bacon  arouses  in 
the  brcast  of  this  modern  philosopher ".     'Paracelse  dtait  prcsquc 


•  Sce  MacTOilWs  Magazine  for  July  «nd  Avgost,  1863. 

•  E.  and  S.,  vol.  ii.  pp.  335*337. 

••  M.  de  Tchihatchcf  has  a  wonderful  faculty  of  blandcrlng.  Thc  following  is 
nch  an  amusing  instancc  that  I  cannot  rcfrain  from  gi\nng  it.  Sir  Henry  Savile, 
in  the  coorse  of  lectures  wbich,  as  nrst  uccupant  of  one  of  his  own  chatrs,  he  gave 
in  OxTord,  conduded  by  saying :  *  Exsolvi,  per  Dci  gratiam;  Domiiii  Auditores, 
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aussi  vaniteux,  aussi  fanfaron,  aussi  boursouffl^  que  Bacon;  mais 
ce  qui  dtablit  une  diffdrence/  &c,  (Prdface  du  Traducteur,  p.  xxv.) 
'  Apr^s  de  lelles  preuves,  il  est  donc  permis  de  dirc  maintenant  que  le 
r61e  de  Bacon,  dans  lliistoire  des  sciences  d'ob&ervationt  fut  \  peu 
prfes  celui  de  Julien  rApostai  dans  rhistoire  du  chrisiianisme,  et  que  U 
seule  place  vraiment  saillante  qu'il  occupera  dor^nevaut  dans  les 
fastes  du  pass^  est  celle  du  plus  hardi  et  surtout  du  plus  heureux  des 
mystificateurs  connus ;  \  ce  titre  il  brillera,  en  les  eflaganl,  au-dcssus 
du  comte  de  SainL-Germain  et  de  Caglioslro.'  (Id.  p.  zxiii.) 

Tbese  various  accusations  against  Bacon  or  his  philosophy,  when 
we  staic  them  in  bricf,  resolve  thcmselves  inlo  the  following :  ist,  he 
was  an  aiheist;  znd,  he  was  a  plagiarisl;  ^rd,  he  was  a  smatterer; 
4th,  his  works  have  had  no  influence  in  the  subsequent  progress 
of  science;  5th,  his  proposed  raetliods  of  investigation  are  defective, 
if  not  false,  in  statement,  and  inapplicable  in  practicc.  As  these 
differcnt  charges  are  discusscd,  and  my  own  opinion  oa  them  stated, 
in  other  parts  of  the  Introduction,  it  is  unnecessary  that  I  should  say 
anything  further  on  chcm  in  ihis  place. 
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\  17.     BIBLIOGRAPHY    OF   THE   NOVUM   GRGANUM. 

Though  the  first  Edilion  of  the  Novum  Organum  did  not  appear 
tiU  the  year  1620,  we  are  informed  by  Dr.  Rawley  (in  Ihe  Life  of 
Bacon,  prefixed  to  the  Rcsuscitatio)  that  he  had  himsclf  seen  at  least 
twelve  revisions  of  the  work, '  revised  year  by  year,  one  after  another ; 
and  every  year  altered  and  amended  in  the  frame  thercof  **/     If  this 


promi!ssQm.  liberavi  fidem  meam,  explicax-i  pro  mco  modtilo  derinitiooes,  petitiones, 
communcs  &eutenl.ias,  et  octg  priurcs  propo!>itione$  Elementorum  Euclidb.  Hic 
annis  fcssus.  c)-clos  artcmque  rcpono.*  ^Praelcctiones  &c.,  Oxonii.  i6ji.>  Dugald 
Stewart  somewhcrc  adduccs  thcse  words  as  a  proof,  if  I  recoUect  rightly.of  Ihe  proHx 
and  elementar)-  teachtng  of  thc  time,  and  from  him  prolxibly  (or  from  Malel  ranche, 
who  albo  refers  to  thcm  as  affording  an  examplc  of  the  abuse  of  ihc  commenta- 
lorial  spirit,  De  la  Rcchcrche  dc  la  Vcrilc,  Hvrc  ii.  2"*  partic.  ch.  7),  ihough  wilh 
somc  slight  exaggeration,  Liebig  horrows  ihe  story.  But  his  translator,  having 
never  probabty  heard  of  Sir  Henry  Savile,  and,  eiiher  hting  vcry  careless  or  having 
a  very  imperfect  knowledge  of  ihe  German  languogc,  alludcs  to  ihis  auecdote  as 
iUnstraling  ihe  character  of  ihe  lcctures  given  at  ihis  time  '  k  Sevillc  et  i  Oxford  ' ! 
"^  Cp.  the  Auctoris  Vita,  prefixed  to  the  Opuscula  Vaiia  posthuma,  poblishcd  in 
1658  :  '  Ipsc  reperi  in  ardtivis  Dominationis  suae  autographa  plua  minus  duodccim 
Orgam  navi,  de  ant^o  in  annum  elaborati  ct  ad  incudcm  rcvocati ;  ct  singulls  annis 
ulteriore  hma  kubtnde  poUli  ct  costigati/ 
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story  be  accurate,  the  original  coraposition  of  the  Novum  Organum 
wouM  be  carried  back  to  the  year  1608.  But  the  substance  of  the 
Firsl  Book  is  to  be  found  tn  a  work  coniposed  at  a  still  earlier  period, 
ihe  Cogiiaia  el  Visa  (E.  and  S.,  vol.  iii.  pp.  587-620).  This  work, 
though  not  published  tiil  long  after  Bacon's  death  (by  Gruier  in 
1653)»  must  have  been  compoyed  as  early  as  the  summer  or  auturan 
of  1607,  as,  in  that  and  ihe  early  part  of  the  foUowing  year,  it  is  the 
siihject  of  a  correspondence  between  Bacon  and  Sir  Thomas  Bodley 
(Spedding's  Life  and  Lcttcrs  of  Bacon,  vol.  iii.  pp.  365,  366)**.  Still 
earlier.  but  standing  in  much  less  close  reialion  with  the  First  Book 
of  ihe  Novum  Organum,  as  it  now  exisLs,  is  the  Pariis  Secundae 
Dclineatio  (E.  and  S.,  vol.  iii.  pp.  541-585),  which  Mr,  Spedding 
refers  lo  the  ycar  1606  or  1607.  For  an  account  of  ihis,  however, 
and  other  preliminary  drafts  of  portions  of  ihe  Novum  Organum,  the 
siudent  must  be  referred  back  Lu  §  3  of  ihis  IntroducLion. 

The  so-called  Second  Edition  of  the  Novum  Organum  is  a  small 
duodecimo,  published  at  Amstcrdam  in  1660,  but,  between  ihis  and 
ihe  First  Edition.  there  were  copies  published  at  Leyden  in  1645  and 
1650".  Except  in  editions  of  the  C^omplele  VVorks  or  the  phtloso- 
phical  works  of  Bacon,  I  cannot  find  any  Latin  Edition  of  ihe  Novum 
Organum  between  ihe  year  1660  and  ihe  Wiirzburg  Ediiion  of  1780". 
Onc  appeared  at  Glasgow  in  1S03,  and  another  was  issued  by  the 
Clarendon  Press  in  1813.  Since  that  time,  Mr.  Kitchin's  and  other 
annotaied  Editions,  to  be  mentioned  below,  have  made  the  work,  in 
i!s  separate  forra,  easily  procurablo. 


"  K  very  beauHfuI  maruscript  of  this  work.  corrccled  in  Bacon*s  own  hand- 
wriling  (a  fact  which  is  nol  only  VQUched  for  by  Mr.  bpeddiug,  bul  wbich  1  have 
Terified  by  comparison  wilh  a  lctter  in  the  Bodltian  wrilten  by  Bacon  to  the  King, 
April  ai,  l6ai),  exi%ts  in  Qiieen'5  Collcgc  Library,  Oxford. 

**  BouiUct  Bpeaks  of  an  Edition,  published  at  Leyden  in  1653.  1  can  find  co 
other  trace  of  this  Edition.  aud  think  tliat.  hc  mu:>t  havc  mistoken  for  on  cdition 
of  the  Novuro  Organum  one  of  the  De  Auemcntis  publi^^ed  at  Leydeo  in  tfaat  year. 
His  bihliographical  account.  gcnerally.  is  not  Tcry  accumtc.  Thus.  the  Ed.  of  1650 
(which.  Ukc  that  of  J615,  waa  publi&hcd  by  Adr.  Wingnerde)  is  called  an  KlMvir. 

Ix)  1638,  a  little  la™'  volume  was  im^ued  at  Leydtn.  eutitled  Franci&ci  dc  Veni- 
lamio  Hl<;toria  Nnturalis  ct  Expcrimentalis  De  Ventis.  &c.  containing,  in  addition 
lo  thc  Hisloria  Ventoram  nnd  olhcr  mnttcr,  Nov.  Org  ii.  11 -20  (' De  Forma 
C3.1idi'),  ii.  48  ('  L^  Molus  sive  Virlutis  Activae  Variis  Spccicbus'),  and  thc  In- 
ttAQtia  Cruc>s  on  the  Tides  from  ii.  36.  In  thc  British  Muscum.  thcrc  are  reprints 
oflhi^  volume  in  1648  and  1662.     It  wns  translated  by  R.  G.  Gent,  London,  165.:^. 

"  Watt  (Bibliothcca  Rritannica)  spcaks  of  an  edition  in  folio,  publishcd  at 
Loiiduu  in  1677.  but,  as  I  can  find  no  otlicr  trace  of  this  edition,  I  suppotic  he  must 
icier  to  Lhc  Epitomc  by  M.  D.  in  EogUiib,  to  bc  aoticcd  ptebcaLly. 
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Of  English  Translations  of  ihe  Novum  Organum,  Peter  Shaw's 
(which  has  been  frequently  reprinied)  first  appeared  in  1725,10  his 
English  Edition  of  Bacon's  works.  One  made  by  Mr.  W.  Wood  was 
embodied  in  Montagu's  Edition  (London,  Pickering,  183 1),  and 
re-printcd  by  Pickering  in  a  separate  form  in  1844,  and,  again,  in 
3k)hn's  Series  (Ed.  Devey),  1853.  A  translation  of  ihe  First  Book 
only  was  printed  for  private  circulation  by  Mr.  Glassford,  Edinburgh, 
1844.  Mr.  Kitchin's  Translation  appeared  in  i855(Oxford  Clarendoa 
Press),  Mr.  Headlam's  in  the  ^lh  vol.  of  Ellis  and  Spedding's  Edition, 
1858,  and,  lastly,  Mr.  Andrcw  Johnson's  (Beil  and  Daldy)  in  1859. 

It  should  be  noticed  that  an  English  epitome  of  the  Novum  Orga- 
num  '  translated  and  taken  out  of  the  Latin  by  M.D.  B.D.'  was 
published  in  1676  at  the  end  of  the  tenth  Edition  of  ihe  Sylva 
Sylvarum,  and  was  reprinted  in  the  subsequent  editions  of  that 
work. 

Of  published  French  Translations,  I  can  speak,  from  personal 
inspection",  only  of  ihose  of  Lasalle  (CEuvTes  de  Fran^ois  Bacon^ 
Chanceilier  d'Angleterre,  traduites  par  A.  Lasalle,  Dijon,  An  8  [1800]), 
and  of  M.  Lorquet,  which  contains  only  Book  i.  and  portions  of 
Book  ii.  The  latter  work,  which  is  bound  up  with  extracts  from 
Descartes  and  Leibnitz,  is  an  Ouvrage  autoris^  par  la  conseil  royal 
dc  rinsiruction,  and  was  published  at  Paris  in  1847. 

In  the  Panlh^on  Littt^raire.  there  is  a  coUection  of  the  CEuvres 
Philosophiques,  Morales,  et  PoUtiques  de  Fran^ois  Bacon  in  French 
by  J.  A.  C.  Buchon,  Paris,  Desrez,  1838.  The  translation  of  the 
Novum  Organura  is  taken  from  Lasalle.  The  same  translation 
re-appears,  with  occasional  corrections,  and  a  few  meagre  notes,  in 
the  less  complete  collection  of  the  CEuvres  de  Bacon,  Traduction 
revue,  corrigt^e,  &c.,  by  F.  Riaux,  2  vols,  Paris,  1843". 
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"  M.  Bouillet  refers  to  a  work  entitled  *  Fragmeos  extraits  des  ceuvrts  du  chan- 
cellicr  Hacon.  tradiiils  de  Tcdilion  anglaisc  dc  P.  Shaw/  hy  M&ry  Dumonlin,  Paris 
and  AfTiiitcrdam.  1765,  but  1  have  not  bccn  able  to  Bnd  this  book  even  in  the 
Bibliotheque  Nationale.  It  &eeins»  amongst  other  things.  to  contain  a  good 
analysis  of  the  Novum  Organum.    Sec  Bouillet,  tomc  ii.  Intiod..  p.  liL 

"  During  a  recent  visit  to  the  Bibliotheque  Nalionale  in  1'aris,  I  found  an  old  French 
tran&Ulion  Jn  MS.  of  portions  of  the  Novum  Organum,  contemporary.  1  believe,  or 
almosl  contemporary  with  the  originnl  publication  of  the  work.  It  is  written  in  a 
beautiful  hand,  ver)-  similar  to  much  of  the  writing  which  I  havc  scen  in  MSS. 
of  Bacon'5  uwn  lirac,  nnd  nol  likcly,  M.  Deprez,  onc  of  the  gcntlemen  attached  to 
the  Manuscript  Department,  informed  me,  to  be  later  than  theearly  partofibeseven< 
teenth  ccntury.  This  MS.,  which  is  numbered  Fr,  19,091,  formerly  bclongcd  lo  the 
Coiilin  Collection  and  subsequently  lo  the  Library  of  St.  tJermain  des  Fre*.  The 
description  of  it  iu  the  Catalogue  is  os  foUows :  *  Ex  Bibliotbeca  MSS>  Coisliniana, 
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The  best  German  translation.  I  believe,  is  Franz  Baco'3  Neues 
Organon,  Uebersetzt,  erlautert,  &c.,  von  J.  H.  von  Kirchmann.  Berlin, 
1870  (published  in  KJrchmann's  Philosophische  Bibliolhek),  Previous 
Gcrman  translations  are  those  of  Banholdy  (ist  Book  only),  1793; 
and  of  Briick,  1830. 

I  have  seen  an  Italian  translation  (anonymous)  pubiished  at  Bassano 
in  1788:  Nuovo  Organo  delle  Scienze  di  Francesco  Bacone,  &c. 
Traduzione  in  Italiano,  con  Annotazioni,  &c.  Whether  there  is  any 
more  recent  translationj  I  am  not  aware. 

In  the  Leipsic  edition  of  the  Novum  Organum,  1839,  a  Portuguese 
translation  of  thc  Obras  philosophicas,  by  Jac.  de  Castro  Sarmento,  is 
mentioned  as  having  been  published  in  London,  with  notes,  in  3  vols. 
410.,  in  1731. 

At  Cracow  in  1S34,  ihere  was  published  a  book  entilled  Bakona 
Metoda  Tlumaczenia  Natury  (the  Baconian  Method  of  interpreting 
Nature),  by  Michal  Wiszniewski. 

There  is  a  Sanskrit  version  of  the  Novum  Organum,  published  by 
order  of  Ihe  Govemment  of  the  N.  W.  provinces,  for  the  use  of  the 
Benares  Sanskrit  CoIIege,  and  prepared  by  Pandit  Vitthala  S'AstrJ, 
Benares,  1852.  The  materials  for  this  version  were  published  in  a 
sepaiBte  fonn  by  J,  A.  Ballantyne  at  Mirzapore  in   1852.     '  Each 


olim  Sc^ueriana,  qDam  Illuslr.  Henriciis  Du  Cambout,  Ditx  de  Coislin,  Par  Fran- 
ciae,  Episcopus  Metensis.  &c.,  Monasterio  S.  Germani  a  Fnitia  lcgavit.  An. 
Mi»cc.  xxxii.*  In  the  Catalogue  of  Seg;uier's  Collection  of  MSS.  (Paris,  1686), 
this  MS.  is  not  mcntioned. 

Thc  picce  ia  entitled  Methodes  et  conceptions  du  sieur  Verulam.  Chan" 
d*AngleteiTe,  ond  begins  '  Tableau  des  belles  et  rares  conceptions  de  Messire 
fran^ois  Venilam  Chan"  de  ta  £^rand  Bretagne  touchants  le  rcstablissemen  des 
scicnccs  ct  rexp*«  de  la  m<fthode.'  U  then  procceds  much  as  in  thc  opcning  words 
of  the  Great  Instauration.  The  order  of  ihe  pieccs  in  the  ist  Editiou  is  followed 
throughout,  including  the  Deest  Pars  Frima,  &c.,  which,  so  far  as  I  am  aware, 
occtm  in  no  othcr  edition  of  the  sevcnteenth  or  eighteenth  ccnluries.  Thc  trans- 
Intion  of  Ihe  ist  Uook  leaves  off  at  the  beginning  of  the  ioi$t  Aphorism,  n  space 
being  lefl  for  the  in&crtion  of  that  and  tbe  rcmaining  Aphonsms  of  the  ist  Book. 
The  2nd  Book  is  translated  as  far  as  ihe  words  *  de  forma  calidi '  io  Aph.  1 1.  just 
beforc  the  commencement  of  the  Tablcs.    Thcre  are  no  blank  Itaves  after  this. 

This  iranslatiuii  is  not,  so  far  as  I  can  ascertaln,  mcntioncd  by  any  writer  on 
Bftoon,  and  the  translations  of  La&alle  and  Lorquet  bcar  no  signs  of  its  haviiig  becn 
eaosiilted  by  those  authors. 

lam  inclincd  to  suspect  that  this  translation  may  have  becn  made  by  J.  Baudoin, 
who  published  translalions  ofso  many  othcr  works  of  Bacon,  and  who,  as  appears 
from  ihe  '  Priviltff^e  du  Roy,'  prcfixed  to  his  Aphorismcs  du  Droit,  had  by  him  a 
stock  of  translations  from  Bacon,  which  hc  conlcmplatcd  publishing  from  time  to 
time. 
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sentence  has  been  writlen  with  the  view  of  being  hereaft«r  rendered 
into  Sanskrit,  in  order  to  iis  cventual  reproduction  in  all  the  derivative 
modern  languages  of  India/ 

The  first  attempt  at  editing  the  coroplete  works  of  Bacon  was  made 
by  J.  B.  Schfinwetter  and  J.  Gniter,  in  their  edition  in  Ladn,  issued 
at  Frankforl  on  the  Main  in  1665  *'.  The  Latin  Works  were  published 
by  Wettstein  at  Amsterdam  in  1684,  and  reprinted  in  1695  and  1730. 
There  was  an  edition  of  the  Opera  Omnia  '  opera  Simonis  Johannis 
Arnoldi '  at  Leipsic  in  1694.  An  edition  in  4  vols.  was  issued  by 
J.  Blackbourne  at  London,  in  1730.  There  was  a  handsome  Edition, 
with  a  life  by  Mailet,  issued  in  1740,  and  this  was  followed  with 
tolerable  rapidity  by  several  others.  Finally,  we  have  Basil  MontagTi's 
edition,  Pickering,  1825 — 1836,  and  the  truly  valuable  and  splen- 
did  edition  of  Ellis,  Spedding,  and  Heath,  Longmans,  1857,  &c, 
Bouillet's  Edition  of  ihe  Philosophical  Works  will  be  noticed  below. 

The  foUowing  are  ihe  principal  works  on  Bacon's  philosophy  in 
general  or  the  Novum  Organum  in  panicular,  which  have  fallen 
under  my  notice.  I  omit  merely  popular  lecturcs,  or  chapters  in 
Histories  of  Philosophy,  some  of  the  latter  of  which,  however,  such, 
for  instance,  as  those  of  Brucker,  Lewes,  Ucberweg,  &c.,  are  of  con- 
siderable  merit.  On  the  other  hand,  I  insert  short  notices  of  the 
Baconian  Philosophy,  which  would  othcrwise  be  Ukely  to  escape  the 
reader*s  attention. 

Voltaire.  Lettres  sur  les  Angtois.  Lettre  XII.  About  1728. 
This  is  reproduced,  with  additions,  in  the  Diciionnaire  Philosophique. 

Encyclop^die  began  to  appear  in  1751.  Discours  Pr^liminaire, 
pp.  24,  25.  and  Article  on  Bacon. 

Analyse  de  la  Philosophie  du  Chancellier  Frangois  Bacon,  avec  sa 
vie,  &c.  par  A.  Deleyre.  Anasterdam  and  Paris,  1755;  Leyden,  1756. 
Only  a  small  pordon  of  this  work  refers  to  the  Baconian  philosophy 
properly  so  called,  but  in  the  Preface  to  the  work  Le  Christianisme 
&c.,  noticed  below,  the  author  says  that  Bacon  is  hardly  known  to  the 
majority  of  men  of  lclters  in  France,  except  through  this  Analysis  of 
his  Phiiosophy.     The  book  was  published  anonjTnously. 


■  Bouillct  speaks  of  a  collection  of  Uie  Larin  works  of  Bacon,  edited  by  Rawley, 
which  appeareil  at  Arasterdam  in  6  vols.  in  1663.  Il  is  diHicuIt  to  suppose  ihat  hc 
in  altoteiher  mistakcn,  but  I  cin  ftnd  no  othcr  mention  of  this  edition.  though 
I  have  madc  diligent  search  both  in  books  and  cfttalogues. 


H7 


Bouillet  refers  lo  an  Essay  on  the  Philosophy  of  Bacon  by  tnrich, 
Berlin,  1780. 

In  the  Encyclop^die  Mdthodique,  Philosophie  Ancienne  ei  Modeme, 
there  is  a  long  article  on  '  Baconisnae/  signed  by  M.  Naigeon,  gi^^ing 
a  cUssified  account  of  Bacons  opinions  on  various  topics.  This 
article,  in  which  the  author  follows  the  esiimale  of  Bacon  taken  by  the 
Encyclopedists,  appeared  in  1791.  It  incorporates  most  of  Deleyre's 
Analysis. 

Le  Sage,  in  a  long  leiter  in  the  Bibliothfcque  Britannique,  Sciences 
et  Arts,  tome  ix,  Geneva,  1798,  brings  together  a  nuraber  of  quotations 
frora  Bacon,  for  ihe  purpose  of  shewing  that  he  did  not  reject  the 
enquiry  into  the  general  causes  of  phenomena.  In  tome  viii.  of  the 
same  series,  there  is  a  letter  by  Le  Sage,  not  expressJy  writlen  on 
Bacon,  but  occasionally  alluding  lo  or  (luoting  him.  Neither  of  these 
articles,  however,  seems  to  correspond  with  the  one  referred  to  by 
Rdmusat  (p.  392),  as  contained  in  tome  viiL 

Le  Christianisme  de  Fran^ois  Bacon  &c.  Nyon,  Paris,  An  7 
(1799).  2  vols.  This  work  was  writlen  by  the  Abb^  J.  A.  fimery,  but 
published  anon}Tnously.  Its  object  is  to  vindicate  the  Christianity  of 
Bacon  against  the  Encyclopedists. 

Lasalle,  noticed  above. 

Bacon.  Tel  qu'il  est.  Berlin,  1800  (a  Pamphlet).  Pr^cis  de  la 
Riilosophie  de  Bacon.  Paris,  1S02,  2  vols.  Both  these  works  are 
by  J.  A.  De  Luc,  and  are  directed  against  Lasalle,  who  had  written 
wilh  a  slrong  pre-disposition  to  find  in  Bacon  the  philosophical  and 
theological  principles  of  ihe  Rcvolution.  De  Luc  refers  to  ihe  Abb^ 
£mery's  work,  Le  Christianisme,  &c.  It  may  be  noticed  that  Lasalle 
had  oroitted  all  those  passages  in  Bacon's  works  which  appeared  to 
bave  a  reh'gious  tendency,  calling  them  contemptuously  '  les  onfnus* 

Dugald  Stewarl'a  Preliminary  Dissertation,  Parl  i.  ch.  2.  This 
first  appeared  in  181 5. 

Rcview  of  Slcwart's  Dissertation,  Quarterly  Rcview,  No.  33,  1817. 

Basil  Montagu*s  Re\iew  of  the  Novum  Organum  in  the  Retrospec- 
tive  RevieWj  vols.  3  and  4,  1821. 

Playfair*s  Preliminary  Dtssertation,  1824.  Both  this  and  Stewart's 
Disseriation  are  prefixed  to  the  Encyclopaedia  Britannica.  Frora 
Professor  Playfair  I  find  that  many  subsequent  writers  borrow,  with 
or  without  acknowledgement.  His  remarks  and  illustrations  are  of 
pecoliar  value  10  an  Kditor  of  ihe  Novum  Organum. 

Destutt  de  Tracy,  Elcmens  d'lddoIogie,  Dc  la  Logique,  1826. 
See  Discours  Pr^liminaire  and  Sommaire  Raisonn^  de  Tlnstauratio 
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Magna.  [Though  the  author  criticises  severely  ihe  details  of  Bacon's 
method,  he  follows  the  Encyclopedists  in  exaggeraiing  the  reform 
which  Bacon  efTected.  Tlius  (toine  i.  p.  380)  he  says:  'Aussi  lart 
logique  a-l-il  <?t^  complttement  errond  jusqu'?i  Bacon.'  Of  his  own 
time,  De  Tracy  says :  '  Bacon  est  enccre  un  de  ces  auteurs  beaucoup 
plus  cit^s  que  lus,  et  beaucoup  plus  lus  qu'entendus.'] 

Dr,  Hippus'  Account  of  the  Novum  Organum,  published,  in  two 
parts,  in  the  Library  of  Useful  Knowledge,  1827,  1828.  Much  of 
this  tract  is  borrowed  from  Playfair. 

Sir  John  Herschel's  Discoursc  on  the  Study  of  Natural  Philosophy, 
published  in  Lardner^s  Cabinet  Cyclopaedia,  1831. 

Histoire  de  1a  Vie  et  dcs  Ouvrages  de  Frani^ois  Bacon,  par  J.  B. 
De  Vanzelles.  Paris,  Levrault,  1833.  [M.  de  Vanzelles  prormscd  a 
transiation  of  the  Works,  but  Ihis,  I  believe,  never  appeared.] 

(EuvTes  Philosophiques  de  Bacon ;  avec  Notice,  Sommaires,  et 
ficlaircissemens,  par  M.  N.  BnuJllet,  Paris,  Hachelte,  1834-5.  This 
work  (in  ihree  large  volumes)  is  highly  praised  by  Mr.  EUis  and 
is  founded,  throughout,  on  a  conscienlious  comparison  of  Bacon's 
various  writings.  It  is  now  out  of  print.  The  notes  are  somewhat 
meagre,  but  it  is  fumished  with  valuable  Introductions,  Summaries,  &c. 

De  Maistre.  Examen  de  ta  Philosophie  de  Bacon.  2  vols.  Paris 
and  Lyons,  183^;  republished  1852.  [This  is  a  violent  attack  on 
Bacon  from  an  Ultramontane  point  of  view.] 

Macaulay's  Essay  on  Bacon,  1837.  PubHshed  in  the  July  number 
of  the  Edinburgh  Review.  [Notvs-ithstanding  its  many  defecls  and 
misconceptions,  this  brilliant  Essay  deserves  an  important  place  in 
an  enumeration  of  Baconian  literature,  as  having  done  miich  to 
revive  the  popular  interest  tn  Bacon's  life  and  works.] 

De  Baconis  Verulamii  Philosophia  Dissertatio  Academica,  Parisiis, 
1838.     (An  exercise  for  the  Doctor*s  Degree  by  F.  Huet,) 

HaIIam's  History  of  Litcrature,  Part  iii.  ch.  3.  This  first  appeared 
in  1839. 

F.  Baconi  de  Vcrulamio  Novum  Organum,  opus  diu  intcgris  suis 
partibus  desideratum,  in  usum  Juventulis  Academicae.  Lipsiae,  1839- 
40.  This  edition  has  most  copious  indices,  and  is  furnished  with  a 
long  '  Propylaeum'  by  C.  G.  M.  Janj. 

Wheweirs  Philosophy  of  the  Inductive  Sciences  (or,  in  the  more 
recent  form  of  that  work,  the  Philosophy  of  Discovery).    1840. 

[The  reader  will  not  fail  to  remark  how  very  rich  the  decade 
1830-40  is  in  works  on  Bacon]. 

De  Vita  et  Philosophia  Francisci  Baconi   Philosophi  (an  exer- 
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dse   for  the  Doctor's   Degree)  by   Gerrit  Wilhelmy.     Groningen, 

«843. 
Craik    (G.   L.),    Bacon,  his   Writings   and   Philosophy.     3   vols. 

1844. 

Moffett  (F.  W.),  Seleclrons  from  thc  Philosophical  Works  of  Bacon, 
with  notes,  &c.     Dublin,  1847. 

De  Gcrando,  Histoire  Compar<5e  des  Syst^mes  de  Philosophie. 
jmc  Ed.,  tome  vi.  ch.  10.  (This  part  of  the  work,  'Philosophie 
Modeme/ was  first  published  in  1847.)  R^musat  (whose  work  wilJ 
be  noticed  below)  is  evidenlly  much  indebted  to  De  Gerando. 

A  Discourse  of  thc  Baconian  Philosophy,  by  Samucl  Tylcr  of  the 
Maryland  Bar.  and  Ed.  New  York,  1850.  [I  do  not  know  the 
date  of  the  ist  Ed.  The  author's  object  is  to  show  that  *the  Baconian 
philosophy  is  cmphatically  the  philosophy  of  Protestanlism/  He 
ihinks  that,  '  when  we  see  how  unlversally  the  a  priori  method  has 
led  to  error,  it  would  almost  appear  as  though  that  method  were  the 
very  Organon  of  Satan.'] 

Extraits  du  Novum  Organum,  &c.,  prdcddde  d'une  Introduction, 
&c.,  par  Emile  Burnouf.     Paris,  1850. 

Essay  on  Lord  Bacon  by  Macvey  Napier.  Macmillan,  1 853. 
[This  work  contains  much  useful  historical  information  as  to  the 
reception  of  the  Novum  Organum,  the  opposition  to  itj  &c.  Il  was 
originally  read  before  the  Royal  Society  of  Edinburgli  in  1818,  and 
published  in  their  Transactions.] 

English  Edition  of  ihe  De  Augmentis  and  Novum  Organum  in 
Bohn's  Series,  by  Joseph  Devey.  1853. 

Parallel  between  Roger  Bacon  and  Francis  Bacon  in  Pouchefs 
Histoire  des  Sciences  Naturcllcs  au  Moycn  Agc  (pp.  363-369).   Paris, 

Esprit  et  Mdthode  de  Bacon  en  Philosophie,  par  G.  A.  Patru. 
Paris  and  Grenoble,  1854. 

Ediiion  of  ihe  Novum  Organum,  with  notes,  by  the  Rev.  G.  W. 
Kiichin.  Oxford,  Clarendon  Press,  1855,  [This  edition,  which 
has  been  of  great  assJstance  to  the  present  Editor,  is  frequenlly 
referred  to  in  ihe  notes.     See  also  Preface.] 

Edilion  of  ihe  Novum  Organuin,  with  English  notes,  by  the  Rev. 
J.  A.  Brewer.  London,  1856.  [Privately  printed  for  the  use  of 
students  of  King's  College,  London.] 

Fischer  (Kuno),  Franz  Baco  von  Verulam.  Die  Realphilosophie 
und  ihr  ZciiaUer.  Lcipzig,  1856.  Of  thia  work  an  English  trans- 
lation  was  published  by  John  Oxenford,  London,  1857.    The  original 
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work  has  also  been  recently  re-published,  with  considerable  exten- 
sions  and  under  a  new  title :  Francis  Bacon  und  Seine  Nacbfolger; 
Ent^^icklungsgeschichte  der  Erfahrungsphilosophie.  Leipzig,  1 87  g. 
[This  work  is  of  great  importance  in  ihe  study  of  the  Baconian 
philosophy,  and  of  peculiar  interest  as  containing  so  favourable  an 
estimaie  of  Bacon  from  a  foreign  writer,  belonging  himself  to  a  veiy 
different  school  of  ihought.] 

Bacon^  Sa  Vie,  Son  Temps,  Sa  Fhilosophie,  et  Son  Infiuence 
jusqu'k  nos  jours  par  Charles  de  Rt^musat.  Paris,  1857.  [This  work, 
like  the  last,  should  be  diligenlly  pcrused  by  every  student  of  Bacon. 
M.  de  R^musat  attempts  especially  to  bring  out  an  ideal  side  in  ihe 
Baconian  philosophy.] 

The  magmficent  edition  of  Bacons  works  by  Ellis,  Spedding,  and 
Heath.  The  ist  vol,  containing  ihe  Novum  Organum  and  De 
Augmentis,  appeared  in  1857.  No  student  of  Bacon's  philosophy 
can  now  dispense  with  the  five  volumes,  containing  Ihe  Philosophical 
Works  wiih  prefaces  and  notes,  to  which  such  frequent  reference  is 
made  in  the  subsequent  pages  of  ihis  edition. 

Ucbcr  Baco's  von  Verulam  wissenschafiliche  Principicn  von  A. 
Lasson.  Berlin,  1860.  [This  short  tract  is,  to  ray  mind,  the  most 
eifective  of  all  the  altacks  on  the  Baconian  philosophy.  It  must, 
I  think,  havc  suggesled  to  Liebig  thc  onslaughl  which  he  made  three 
years  subsequently,  but  it  is  far  more  moderate  and  elevated  in  tone 
than  is  his  diatribe,  and  shews  a  far  more  intimaie  acquaintance  boih 
wiLh  Bacon's  doctrines  and  with  the  history  of  philosophy  in 
general.] 

Ueber  Francis  Bacon  von  Vemlam  und  die  Methode  der  Natur- 
forschung,  von  Justus  von  Liebig.  Miinchen,  1863,  [This  disquisition 
is  written  in  a  tone  of  shrill  invective,  almosL  as  if  Bacon  wcrc  a 
personal  enemy  of  the  writer.  Liebig  was  himself  so  well  satisfied 
with  his  performance,  that  he  published  it  also  in  an  English  forra, 
in  Macmillan's  Magazine  (July  and  August,  1863).  It  has  been 
iranslated  into  French,  and  published  with  some  notes  and  addi- 
tions,  by  M.  De  Tchihalchef,  Paris,  1866  (2«"*  Ed.,  1877).] 

A  large  part  of  Franchi's  Letture  su  la  Storia  della  Filosofia 
Moderna,  Milano,  1863,  is  devoted  to  Bacon.  [The  estimate  of  him 
as  a  reformcr  of  mcthod  and  science  is,  on  ihe  whole.  unfavourable.] 

Licbig*s  work  produced  a  livcly  controversy  in  Germany.  He  was 
answered  by  Heinrich  Bfihmer,  in  a  work  entitled  Uebcr  Francis 
Bacon  von  Verulam,  &c.,  Erlangen,  1864;  and  also  by  Sigwart 
of  Tiibingen.     Sigwart  attacked  Liebig's  work   in   the    Preussische 
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Jahrbticher  of  1863,  S.  93.  &c.  To  Ihis  Liebig  replled  in  the 
Allgemeine  Zeitung,  Nov.  2-7.  Sigwart  made  his  rejoinder  in  ihe 
Preussische  Jahrbiicher  of  1864,  S.  79,  &c.  Liebig  again  replied  in 
Allg.  Zeit.,  March  4-7.  M.  De  Tchihatchef  has  translated  Liebig's 
papers  in  his  '  Lord  Bacon/  &c.,  but  ihey  add  liitle  of  what  is  new 
to  the  original  pamphlet 

A  similar  and  independent  controversyt  though  on  a  much  smaller 
scalc,  occurred  in  France,  in  1866.  M.  Claudc  Bcrnard  (Introduction 
a  la  m^decine  exp<frimentale,  Paris,  i866)  altacked  Gacon's  claims  as 
a  Reformer  of  Science,  and  was  answered  by  M.  Paul  Janet  in  the 
Revue  des  Deux-Mondes,  of  April  15,  1866. 

Ueber  Bacon  von  Verulam,  besonders  vom  Medicinischen  Stand- 
punkte,  von  Dr.  H.  von  Bambergcr.    WUrzburg-,  1865. 

De  Baconis  Baronis  de  Verulamio  Philosophia  scripsit  Augustus 
Domer.   BerUn,  1867. 

Kirchmann'3  German  Translation,  with  notes,  &a,  1870.  (See 
above,  under  Translations.) 

On  the  Inductive  Philosophy,  including  a  parallel  between  Lord 
Bacon  and  A.  Comte,  as  philosophers.  A  Lecture,  &c.,  by  A.  EUey 
Finch.    London,  Longmans,  1B72. 

Flaws  in  the  Philosophy  of  Bacon,  by  ihe  Rev.  John  Doherty, 
published  in  the  Series  oi  Essays  on  Religion  and  Literature  edited 
by  Archbishop  Manning,  ^rd  Series,  1874.  [This  essay  foUows  in 
ihe  lines  of  De  Maistre,  though  ihe  tone  is  more  moderate.] 

The  arlicle  on  Bacon  in  the  last  reprint  of  the  Encyclopaedia 
Britannica  by  Mr.  Adamson.  [This  ardcle  gives  a  good  deal  of 
intercsting  matter  within  a  short  compass,] 

Lord  Bacon's  '  PhUosophy '  examined,  An  Essay  read  at  the 
Catholic  Academy,  January,  1877,  by  llie  Rev.  F.  H.  Laing,  D.D. 
[The  object  of  this  Essay  is  to  shew,  in  opposilion  to  the  '  modern 
'*  scientifics," '  that,  '  Hke  the  Luthers,  Zwinglcs,  and  Cranmers  before 
him,'  Bacon  was  '  ihe  mere  ringleader  in  a  low  revoit  against  the 
dominion  of  the  cultivated  human  intcllect.'] 
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SIC    COGITAVIT; 

TALEMQUE  APUD   SE 

ratiofum  instituiU  quani    Viveniibiis  et 

Posteris  notam  fieri^  ipsorum 

interesse  putavit* 

CuM  illi  pro  comperto  esset  intellectum  humanum  sibi  ipsi 
negotium  facessere,  neque  auxiliis  veris  {quae  in  hominis 
potestate  sunt)  uti  sobrie  et  conimodc ;  unde  multiplcx  rerum 
ignoratio  et  ex  ignoratione  rerum  detrimenta  innumcra;  omni 
ope  connitendum  existimavit,  si  quo  modo  commercium  istud 
Mentis  ct  Rerum  (cui  vix  aliquid  in  terris,  aut  saJtem  in  tcrrenis, 
se  ostendit  simile)  rcstitui  posset  in  intcgrum,  aut  saltcm  in 
fnelius  deduci.  Ut  vero  errores  qui  invaluerunt,  quique  in 
aeternum  invalituri  sunt,  alii  post  alios  (si  mens  sibi  permittatur) 
ipsi  se  corrigerent,  vel  ex  vi  intellectus  propria  vel  ex  auxiliis 
atque  adminicuHs  dialccticae,  nulla  prorsus  suberat  spes ; 
propterea  quod  notioncs  rerum  primae,  quas  mens  haustu 
fadli  ct  supino  excipit  rccondit  atque  accumulat  (unde  rcliqua 
omnia  fluunt),  vitiosae  sint  et  confusae  et  temere  a  robus 
abstractae ;  neque  minor  sit  in  secundis  et  reliquis  libido  et 
inconstantia ;  cx  quo  fit,  ut  universa  ista  ratio  humana,  qua 
utimur  quoad  inquisitionem  naturae,  non  bene  congesta  et 
aedificata  sit,  sed  tanquani  moles  aliqua  magnifica  sine  fun- 
damento.  Dum  cnim  falsas  mentis  vires  mirantur  homines 
et  celcbrant,  veras  ejusdem  quae  essc  possint  (si  dcbita  ei 
adhibeantur  auxilia,  atque  ipsa  rebus  mongera  sit,  nec  ira- 
potenter   rebus   insultet)  praetereunt   et   perdunt.      Restabat 
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illud  unum  ut  res  de  integro  tentetur  melioribus  praesidiis, 

utque  fiat  sclentiarum  et  artium  atque  omnis  humanae  doc- 

trinae  in  universum  Instauratio,  a  debitis  excitata  fundamentis. 

Hoc  vero  licet  aggressu  infinitum  quiddam  videri  possit  ac 

supra  vires  mortales,  tamen  idem  tractatu  sanum  invenietur 

ac  sobrium,  magis  quam  ea  quae  adhuc  facta  sunt.     Exitus 

enim   hujus   rei   est   nonnuUus.      In  iis  vero  quae  jam  fiunt 

circa  scientias,  est  vertigo  quaedam  et  agitatio  perpetua  et 

circulus.     Neque  eum  fugit  quanta  in  solitudine  versetur  hoc 

experimentum,  et  quam  durum  et  incredibile  sit  ad  faciendam 

fidem.     Nihilominus,  nec  rem  nec  seipsum  deserendum  puta- 

vit,  quin  viam  quae  una  humanae  menti  pervia  est  tentaret 

atque  iniret.     Praestat  enim  principium  dare  rei  quae  exitum 

habere  possit,  quam  in  iis  quae  exitum  nullum  habent  per- 

petua  contentione  et  studio  implicari.     Viae  autem  contem- 

plativae  viis  illis  activis  decantatis  fere  respondent ;  ut  altera, 

ab  initio  ardua  et  difficilis,  desinat  in  apertum ;  altera,  primo 

intuitu   expedita   et   procHvis,  ducat  in  avia  et  praecipitia. 

Quum    autem    incertus    esset    quando   haec    alicui    posthac 

in  mentem  ventura  sint ;    eo  potissimum  usus  argumento, 

quod  neminem  hactenus  invenit  qui  ad  similes  cc^tationes 

animum  applicuerit;   decrevit  prima  quaeque  quae  perficere 

licuit    in   publicum    edere.      Neque    haec    festinatio    ambi- 

tiosa    fuit,   sed    sollicita ;    ut    si    quid   illi    humanitus   acci- 

deret,  extaret  tamen  designatio  quaedam  ac  destinatio   rei 

quam  animo  complexus  est ;  utque  extaret  simul  signum  ali- 

quod  honestae  suae  et  propensae  in  generis  humani  com- 

moda  voluntatis.      Certe  aliam  quamcunque  am- 

bitionem  inferiorem  duxit  re  quam  prae  ma- 

nibus  habuit.     Aut  enim  hoc  quod  agi- 

tur   nihil   est,   aut  tantum,   ut   me- 

rito   ipso   contentum   esse  de- 

beat   nec  fructum   ex- 

tra  quaerere. 


SERENISSIMO 

POTENTISSIMOQUE 

PRINCIPI    AC    DOMINO 

NOSTRO, 

J  A  C  O  B  O, 

DEI   GRATIA 

MAGNAE     BRITANNIAE, 

Franciae,  et  Hiberniae  R^, 

FlDEl  Defensori,  etc. 


Sercmssinie  Poientissimeque  Rex, 

POTERIT  fortasse  Majcstas  tua  mc  furti*  incusare,  quod 
tantum  temporis  quantum  ad  haec  sufficiat  ncgotiis  tuis  sufTu- 
ratus  sim.  Non  habeo  quod  dicam,  Temporis  enim  non  fit 
restitutio ;  nisi  forte  quod  dctractum  fucrit  tcmporis  rcbus  tuis, 
id  menioriae  nominis  tui  et  honori  saeculi  tui  reponi  possit ;  si 
modo  hacc  alicujus  sint  pretii.  Sunt  ccrte  prorsus  nova ; 
etiam  toto  genere :  sed  descripta  ex  veteri  admodum  exem- 
plari,  mundo  scilicct  ipso,  et  natura  rerum  et  mentis.  Ipse 
certe  (ut  ingcnuc  fatcar)  soleo  aestimarc  hoc  opus  magis  pro 
partu  temporis  quam  ingenii.  Illud  cnim  in  co  solummodo 
mirabile  est,  initia  rei  et  tantas  de  iis  quae  invaluerunt  sus- 
piciones  alicui  in  mentcm  venire  potuissc.  Caetera  non  illi- 
benter  sequuntur.  At  versatur  procuidubio  casus  (ut  loquimur) 
et  quiddam  quasi  fortuitum  non  miniis  in  iis  quae  cogitant 
homines  quam  in  iis  quac  agunt  aut  loquuntur.  Vcrum  hunc 
casum  (de  quo  loquor)  ita  intelligi  volo,  ut  si  quid  in  his  quae 
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affero  sit  boni,  id  immensae  misericordiae  et  bonitati  divinae 

et  foelicitati  temporum  tuonim  tribuatur :  cui  et  vivus  int^er- 

rimo  affectu  servivi,  et  mortuus  fortasse  id  effecero,  ut  illa 

postentati,  nova   hac  accensa  face  in  philosophiae  tenebris, 

praelucere  possint.     Merito  autem  temporibus  regis  omnium 

sapientissimi  et  doctissimi   Regeneratio   ista   et   Instauratio 

scientiarum   debetur.     Superest  petitio,  Majestate  tua   non 

indigna,  et  maxime  omnium  faciens  ad  id  quod  agitur.     Ea 

est,  ut  quando  Salomonem   in   plurimis   referas,  judiciorum 

gravitate,  regno  pacifico,  cordis  latitudine,  librorum  denique 

quos   composuisti    nobili   varietate,  etiam    hoc    ad    ejusdem 

r^s   exemplum   addas,  ut   cures   Historiam    Naturalem   et 

Experimentalem,    veram    et    severam    (missis    philologicis), 

et   quae   sit   in   ordine   ad   condendam    philosophiam,  deni- 

que  qualem   suo   loco    describemus,  congeri  et  perfici :    ut 

tandem  post  tot  mundi  aetates  philosophia  et  scientiae  non 

sint   amplius   pensiles    et    aereae,    sed    solidis    experientiae 

omnigenae,    ejusdemque    bene   pensitatae,   nitantur 

fundamentis.     Equidem  Organum  praebui ;  ve- 

rum  materies  a  rebus  ipsis  petenda  est. 

Deus   Opt.   Max.     Majestatem 

tuam  diu  servet  inco- 

lumem. 


Serenissimae  Majestati  tuae 

Servus  devinctissitnus, 
et 
devotissimus, 

FRANCISCUS  VERULAM, 
Cancellarius. 
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Praefatio 


De  statu  scientiarum,  quod  non  sit  foelix  aut  majorcm  in 

modum  auctus ;   quodque  alia  omnino  quam  prio- 

ribus  cognita  fuerit  via  aperienda  sit  intellec- 

tui  humano,  et  alia  comparanda  auxilia, 

ut  mens  suo  jure  in  rerum  na- 

turam  uti  possit. 

ViDENTUR  nobis  homines  nec  opes  nec  vires  suas  bene 
nosse ;  verum  de  illis  majora  quam  par  est,  de  his  minora 
credcre.  Ita  fit,  ut  aut  artes  receptas  insanis  pretiis  aesti- 
mantcs  nil  amplius  quaerant,  aut  seipsos  plus  acquo  contcm- 
nentes  vires  suas  in  levioribus  consumant,  in  iis  quae  ad 
summam  rei  faciant  non  experiantur.  Quare  sunt  et  suae 
sctentiis  columnae  tanquam  fatales  ;  cum  ad  ultcrius  pene- 
trandum  homines  nec  desidcrio  nec  spe  excitentur.  Atque 
cum  opinio  copiae  inter  maximas  causas  inopiae  sit ;  quumque 
ex  fiducia  pracsentium  vera  auxilia  ncgligantur  in  postcrum ; 
ex  usu  est,  et  plane  ex  nccessitate,  ut  ab  ilHs  quac  adhuc 
inventa  sunt  in  ipso  operis  nostri  liminc  (idque  relictis  am- 
bagibus  et  non  dissimulantcr)  honoris  et  admirationis  exccssus 
tollatur;  utili  moaito,  ne  homines  eorum  aut  copiam  aut 
utilitatem  in  majus  accipiant  aut  cclcbrcnt.    Nam  si  quis  in 
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omnem  illam  librorum  varietatem  qua  artes  et  sdentiac  ex- 
ultant  diligentius  introspiciat,  ubique  inveniet  cjusdem  rei 
repetitiones  infinitas,  tractandi  modis  diversas,  inventione  prae- 
occupatas ;  ut  omnia  primo  intuitu  numerosa,  facto  examine 
pauca  reperiantur.  Et  de  utilitate  apcrte  dicendum  est, 
sapientiam  istam  quam  a  Graecis  potissimum  hausimus  pueri- 
tiam  quandam  scientiae  videri,  atque  habere  quod  proprium 
est  puerorum,  ut  ad  garrienduni  prompta,  ad  generandum 
invalida  et  immatura  sit.  Controversiarum  enim  ferax,operum 
efToeta  est.  Adeo  ut  fabula  illa  dc  ScyMa  in  literarum  statum, 
qualis  habetur,  ad  vivum  quadrare  videatur;  quae  virginis  os 
et  vultum  cxtulit,  ad  uterum  vero  monstra  latrantia  succinge- 
bantur  et  adhaerebant.  Ita  habent  et  scientiae  quibus  in- 
suevimus  generalia  quaedam  blandientia  et  speciosa,  sed  cum 
ad  particularia  ventum  sit,  veluti  ad  partes  generationis,  ut 
fructum  et  opera  ex  se  edant,  tum  contentiones  et  oblatrantes 
disputationes  exoriuntur,  in  quas  desinunt,  et  quae  partus 
locum  obtinent,  Praeterea,  si  hujusmodi  scientiae  plane  res 
mortua  non  essent,  id  minime  videtur  eventurum  fuisse  quod 
per  multa  jam  saecula  usu  venit,  ut  illae  suis  immotae  fere 
haereant  vestigiis,  nec  increincnta  genere  humano  digna  sumant : 
eo  usque,  ut  saepcnumcro  non  solum  assertio  maneat  assertio 
sed  etiam  quaestio  maneat  quaestio,  et  per  disputationes  non 
solvatur  sed  figatur  et  alatur,  omnisque  traditio  et  successio 
disciplinarum  repraesentet  et  exhibeat  personas  magistri  et 
auditoris,  non  inventoris  et  ejus  qui  inventis  aliquid  eximium 
adjiciat.  In  artibus  autem  mechanicis  contrarium  evenire 
videraus ;  quae,  ac  si  aurae  cujusdam  vitalis  forent  participes, 
quotidie  crescunt  et  perficiuntur,  et  in  primis  authoribus  rudes 
plerunque  et  fere  onerosae  et  informes  apparent,  postea  vero 
novas  virtutes  et  commoditatem  quandam  adipiscuntur»  eo 
usque,  ut  citius  studia  hominum  et  cupiditates  deficiant  et 
mutentur,  quam  illae  ad  culmen  et  perfectionem  suam  per- 
venerint.  Philosophia  contra  ct  scientiac  intellectuales,  sta- 
tuarum  more,  adorantur  et  cclebrantur,  scd  non  promoventun 
Quin  etiam  in  primo  nonnunquam  authore  maxime  vigent,  ct 
deinceps  degcnerant.  Nam  postquam  homines  dedititii  facti 
sint  et  in  unius  sententiam  (tanquam  pedarii  scnatoresj  coi- 
erint,  scientlis  ipsis  amplitudinem  non  addunt,  sed   in  certis 
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authorlbus  ornandis  ct  stipandis  servili  officlo  fungTjntur. 
Neque  illud  afferat  quispiam,  scientias  paullatim  succrcsccntcs 
tandem  ad  statum  quendam  pervenissc,  et  tum  demum  (quasi 
confectis  spatiis  legitimis)  in  operibus  paucorum  sedes  fixas 
posuisse ;  atque  postquam  nil  melius  inveniri  potuerit,  restare 
scilicet  ut  quae  inventa  sint  exornentur  ct  colantur.  Atque 
optandum  quidem  esset  haec  ita  sc  habuisse.  Rectius  illud 
et  verius,  istas  scientiarum  mancipationes  nil  aliud  esse  quam 
rem  ex  pauconim  hominum  confidentia  et  reliquorum  socordia 
et  inertia  natam.  Postquam  enim  scientlae  per  partes  dili- 
genter  fortasse  excultae  et  tractatae  fuerint,  tum  forte  exortus 
cst  aliquis,  ingenio  audax  ct  propter  mcthodi  compcndia  ac- 
ceptus  et  celebratus,  qui  specie  tenus  artem  constituerit,  rcvera 
vetcrum  labores  corruperit.  Id  tamen  postcris  gratum  esse 
solet,  propter  usum  operis  expeditum  et  inquisitionis  novae 
taedium  et  impatientiam,  Quod  sl  quis  consensu  jam  inve- 
terato  tanquam  temporis  judicio  moveatur,  sciat  se  rationc 
admodum  fallaci  et  infirma  niti.  Neque  enim  nobis  magna  ex 
parte  notum  cst,  quid  in  scJentiis  ct  artibiis,  variis  saeculis 
ct  locis,  innotucrit  ct  in  publicum  emanarit ;  multo  minus, 
quid  a  singulis  tentatum  sit  et  secreto  agitatuni.  Itaque  nec 
tcmporis  partus  ncc  abortus  extant  in  fastis.  Ncque  ipse 
consensus  ejusque  diuturnitas  magni  prorsus  aestimandus  est. 
Utcunque  enim  varia  sint  genera  politiarum,  unicus  est  status 
scientiarum,  isque  semper  fuit  et  mansurus  est  popularis. 
Atque  apud  populum  plurimum  vigent  doctrinae  aut  con- 
tentiosae  et  pugnaces  aut  speciosae  et  inanes,  quales  videlicet 
assensum  aut  illaqueant  aut  demulccnt.  Itaque  maxima 
ingenia  proculdubio  pcr  singulas  aetates  vim  passa  sunt ;  dum 
viri  captu  et  intellectu  non  vulgares,  nihilo  sccius  existimationi 
suae  consulentes,  temporis  et  multitudinis  judicio  se  sub- 
miserint.  Quamobrem  altiores  contemplationes  si  forte  usquam 
emicuerint,  opinionum  vulgarium  ventis  subinde  agitatae  sunt 
et  cxtinctac.  Adeo  ut  Tempus,  tanquam  fluvius,  levia  et 
inflata  ad  nos  devexerit,  gravia  et  solida  dcmcrscrit.  Qufn 
et  Uli  ipsi  authores  qui  dictaturam  quandam  in  scientiis  in 
vaserunt  ct  tanta  confidcntia  dc  rebus  pronuntiant,  cum  tamen 
per  inter\'alia  ad  se  redeunt,  ad  querinionias  de  subtilitate 
oaturae,    veritatis    recessibus,    rerum    obscuritate^    causarum 
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implicatione,  ingenii  humani  infirmitate,  se  convertunt ;  in  hoc 
nihilo  tamen  modestiores,  cum  malint  communem  hominum 
et  rerum  conditioncm  causari  quam  de  scipsis  confiteri.  Ouin 
illis  hoc  fere  solenne  est,  ut  quicquid  ars  aliqua  non  attingat  id 
ipsum  ex  eadem  arte  impossibile  esse  statuanL  Neque  vero 
damnari  potest  ars,  quum  ipsa  disceptet  et  judicet.  Itaque  id 
agitm;  ut  ignorantia  etiam  ab  ignominia  liberetur.  Atque 
quae  tradita  ct  rccepta  sunt  ad  hunc  fcre  modum  se  habent : 
quoad  opcra  sterilia,  quacstionum  plcna  ;  incrementis  suis  tarda 
et  languida;  perfectionem  in  toto  simulantia,  sed  per  partcs 
male  impleta ;  delectu  autem  popularia  et  authoribus  ipsis 
suspecta,  ideoque  artificiis  quibusdam  munita  et  ostentata. 
Qui  autem  et  ipsi  experiri  et  se  scientiis  addere  earumque 
fines  proferre  statuerunt,  ncc  illi  a  rcceptis  prorsus  desciscere 
ausi  sunt,  nec  fontes  rerum  petere.  Verum  se  magnuni  quid- 
dam  consequutos  putant  si  aliquid  ex  proprio  inserant  et 
adjiciant ;  prudenter  secum  reputantes,  se  in  asscntiendo 
modestiam,  in  adjiciendo  libertatem  tueri  posse.  Verum  dum 
opinionibus  et  moribus  consulitur,  mediocritates  istae  laudatae 
in  magnum  scicntiarum  detrimentum  cedunt.  Vix  enim  datur 
authores  simul  et  admirari  ct  superarc.  Sed  fit  aquarum  morc, 
quae  non  altius  ascendunt  quam  ex  quo  descenderunt.  Itaque 
hujusmodi  homines  cmendant  nonnulla  sed  parum  promovent, 
et  proficiunt  in  melius  non  in  majus.  Neque  tamen  defuerunt, 
qui  ausu  majore  omnia  integra  sibi  duxerunt,  et  ingenii  impetu 
usi,  priora  prosternendo  et  destruendo  aditum  sibi  et  placitis 
suis  fecerunt ;  quorum  tumultu  non  magnopereprofectum  est : 
quum  philosophiam  et  artes  non  re  ac  opere  amplificare,  sed 
placita  tantum  permutare  atque  regnum  opinionum  in  se  trans- 
ferre  contenderint ;  exiguo  sane  fructu,  quum  inter  errores 
oppositos  errandi  causae  sint  fere  communes.  Si  qui  autcm 
nec  alienis  nec  propriis  placitis  obnoxii,  sed  libertati  faventes, 
ita  animati  fuere  ut  alios  secum  simul  quaerere  cuperent ;  illi 
sane  affectu  honcsti,  sed  conatu  invalidi  fuerunt.  Probabiles 
enim  tantum  rationes  secuti  videntur,  et  argumcntorum  ver- 
tigine  circumaguntur,  et  promiscua  quaerendi  licentia  severita- 
tem  inquisitionis  enervarunt.  Nemo  autem  reperitur,  qui  in 
rebus  ipsis  et  experientia  moram  fecerit  legitimam.  Atquc 
nonnulli  rursus  qui  experientiae  undis  se  commiscre  et  ferc 
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mcchanici  facti  sunt,  tamcn  in  ipsa  experientia  erraticam 
quandam  inquisitionem  exercent,  nec  ei  certa  lege  militant. 
Quin  ct  plerique  pusilla  quaedam  pensa  sibi  proposuere,  pro 
magno  ducentes  si  unum  aliquod  inventum  eruere  possint ; 
instituto  non  minus  tenui,  quam  imperito.  Nemo  enim  rei 
alicujus  naturam  in  ipsa  re  recte  aut  fodlciter  pcrscrutatur; 
vcrum  post  laboriosam  experimentorum  variationcm  non  ac- 
quiescit,  sed  invcnit  quod  ultcrius  quaerat,  Neque  illud 
imprimis  omittendum  est,  quod  oninis  in  experiendo  industria 
statim  ab  initio  opera  quaedam  destinata  praepropcro  et 
intempestivo  studio  captavit  ;  fructifem  (inquam)  experimenta, 
non  lucifera,  quaesivit ;  nec  ordincm  divinum  imitata  est,  qui 
primo  die  lucem  tantum  creavit,  cique  unum  dicm  intcgrum 
attribuit ;  neque  illo  dic  quicquam  materiati  operis  produxit, 
verum  sequentibus  diebus  ad  ea  descendit.  At  qui  summas 
dialccticae  partcs  tribucrunt  atquc  inde  fidissima  scientiis 
pracsidia  comparari  putarunt,  verissime  et  optime  viderunt 
intellectum  humanum  sibi  permissum  mcrito  suspectum  esse 
debcre.  Vcrum  infirmior  omnino  cst  malo  mcdicina;  nec 
ipsa  mali  expers.  Siquidem  dialectica  quae  recepta  est,  licet 
ad  civilia  et  artes  quae  in  sermone  et  opinione  positae  sunt 
rcctissime  adhibcatur,  naturac  tamen  subtilitatem  longo  in- 
tervallo  non  attingit ;  et  prensando  quod  non  capit,  ad  errores 
potius  stabiliendos  ct  quasi  figcndos  quam  ad  viam  vcritati 
apcriendam  vaJuit. 

Quare,  ut  quae  dicta  sunt  complectamur,  non  videtur  ho- 
minibus  aut  aliena  fides  aut  industria  propria  circa  scientias 
hactenus  foclicitcr  illuxissc  ;  pracscrtim  quum  ct  in  demonstra- 
ttonibus  et  in  experimentis  adhuc  cognitis  parum  sit  praesidii. 
Acdificium  autem  hujus  universi,  structura  sua^  intellectui 
humano  contemp!anti,  instar  labyrinthi  est ;  ubi  tot  ambigua 
viarum,  tam  fallaces  rerum  et  signorum  similitudincs,  tam 
obliquae  et  implexae  naturarum  spirae  et  nodt,  undequaque  se 
ostendunt.  Iter  autem  sub  inccrto  sensus  lumine,  interdum 
affulgente,  intcrdum  sc  condcntc,  pcr  expcricntiae  ct  rcrum 
particularium  sylvas  perpetuo  facienduni  est.  Quin  etiam 
duces  itineris  (ut  dictum  cst)  qui  se  offcrunt,  et  ipsi  implican- 
tur,  atque  errorum  et  errantium  numenim  augent.  In  rebus 
tam  duris,  de  judicio  hominum  ex  vi  propria,  aut  etiam  de 
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foelicitate  fortuita,  desperandum  est.  Neque  enim  ingeniorum 
quantacunque  exccllcntia.  neque  expcricndi  alea  sacpius  rc- 
petita,  ista  vinctTC  queat.  Vestigia  filo  rcgenda  sunt :  omnisque 
via,  usque  a  primis  ipsis  sensuum  perccptionibus,  certa  ratione 
municnda.  Nequc  hacc  ita  accipienda  sunt,  ac  si  nihil  omnino 
tot  saecuiis,  tantis  laboribus,  actum  sit.  Neque  enim  eorum 
quae  inventa  sunt  nos  poenitet.  Atque  antiqui  ccrte,  in  iis 
quae  in  ingenio  et  mcditatione  abstracta  posita  sunt,  rairabiles 
se  viros  praestiterc.  V^crum  quemadmodum  saeculis  prioribus, 
cum  homines  in  navigando  per  stellarum  tantum  observationes 
cursum  dirigcbant,  vctcris  sane  continentis  oras  legcre  potue- 
runt,  aut  maria  aliqua  minora  ct  mcditerranca  trajicere ; 
priusquam  autem  oceanus  trajiccretur  et  novi  orbis  regiones 
detegcrcntur,  necesse  fuit  usum  acus  nauticae,  ut  ducem  viae 
magis  fidum  et  certum,  innotuisse :  simili  prorsus  ratione,  quae 
hucusquc  in  artibus  et  scientiis  invcnta  sunt,  ea  hujusmodi 
sunt  ut  usu,  meditatione,  observando,  argumentando,  reperiri 
potuerint ;  utpotc  quae  scnsibus  propiora  sint  et  communibus 
notionibus  fere  subjaceant ;  antcquam  vero  ad  remotiora  et 
occultiora  naturae  liceat  appellere,  necessario  requiritur  ut 
mclior  et  perfectior  mentis  ct  intellectus  humani  usus  et 
adoperatio  introducatur. 

Nos  ccrte,  aeterno  veritatis  amore  devlcti,  viarum  incertis  et 
arduis  ct  solitudinibus  nos  commisimus  ;  et  divino  auxilio  frcti 
ct  innixi,  mcntem  nostram  et  contra  opinionum  violentias  et 
quasi  instructas  acies,  et  contra  proprias  et  intemas  hacsita- 
tiones  et  scrupulos,  et  contra  rerum  caligines  et  nubes  et 
undequaque  volantes  phantasia.s,  sustinuimusj  ut  tandem  magis 
fida  et  sccura  indicia  viventibus  et  posteris  compararc  posse- 
mus.  Qua  in  rc  si  quid  profccerimus,  non  alia  sanc  ratio  nobis 
viam  aperuit  quara  vera  ct  legitiraa  spiritus  humani  humiliatio. 
Omncs  enim  ante  nos,  qui  ad  artes  inveniendas  se  applicuerunt, 
conjcctis  paulispcr  in  res  et  exempla  et  experientiam  oculis, 
statim,  quasi  inventio  nil  aliud  esset  quam  quaedam  excogita- 
tio,  spiritus  proprios  ut  sibi  oracula  exhibcrent  quodammodo 
invocarunt.  Nos  vcro  inter  res  caste  et  perpetuo  vcrsantes, 
intcllectum  longius  a  rebns  non  abstrahimus  quam  ut  rerum 
imagines  et  radii  (ut  in  sensu  fit)  coire  possint ;  unde  fit,  ut 
ingcnii  viribus  ct  exccllcntiae  non  multum  rclinquatur.   Atque 
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quatn  in  inveniendo  adhibemus  humilitatcm,  candem  et  in 
docendo*  sequuti  sumus.  Nequc  enim  aut  confutationum 
triumphis,  aut  antiquitatis  advocationibus,  aut  authoritatis 
usurpatione  quadam,  aut  etiam  obscuritatis  velo,  aliquam  his 
nostris  invcntis  majcstatem  imponere  aut  conciliare  conamur ; 
qualia  reperire  non  difficile  esset  ci,  qui  nomini  suo  non  animis 
aliorum  lumen  affundere  conaretur.  Non  (inquam)  ullam  aut 
vim  aut  insidias  hominum  judiciis  fccimus  aut  paramus  ;  verum 
eos  ad  rcs  ipsas  ct  rerum  focdcra  adducimus;  ut  ipsi  vidcant 
quid  habeant,  quid  arguant,  quid  addant  atquc  in  commune 
conferant.  Nos  autem  si  qua  in  re  vel  male  credidimus,  vcl 
obdormivimus  et  minus  attendimus,  vel  dcfccimus  in  via  et 
inquisitionem  abrupimus,  nihilominus  iis  modis  res  nudas  €t 
apertas  cxhibemus,  ut  errores  nostri,  antequam  scientiae  mas- 
sam  altius  inficiant,  notari  et  scparari  possint;  atquc  etiam  ut 
facilis  et  expedila  sit  laborum  nostrorum  continuatio.  Atque 
hoc  modo  inter  empiricam  et  rationalem  facukatcm  (quarum 
morosa  et  inauspicata  divortia  et  repudia  omnia  in  humana 
familia  turbavere)  conjugium  verum  et  legitimum  in  perpetuum 
Dos  Rrmasse  existimamus. 

Quamobrcm,  quum  hacc  arbitrii  nostri  non  sJnt,  in  principio 
operis,  ad  Deum  Patrem,  Deum  Verbum,  Deum  Spiritum, 
preces  fundimus  humillimas  ct  ardentissimas,  ut  humani 
gcncris  aerumnarum  memores  et  peregrinationis  istius  vitae 
in  qua  dies  paucos  et  malos  terimus,  novis  suis  eleemosynis, 
per  manus  nostras,  familiam  humanam  dotare  dignentun 
Atque  illud  insuper  supplices  rogamus,  ne  humana  divinis 
oflficiant,  neve  ex  reseratione  viarum  sensus  et  accensione 
majore  luminis  naturalis  aliquid  incredulitatis  et  noctis  animis 
nostris  erga  divina  mystcria  oboriatur :  scd  potius,  ut  ab 
intellcctu  puro,  a  phantasiis  et  vanitate  repurgato  et  divinis 
oraculis  nihilominus  subdito  et  prorsus  dedititio,  fidei  dentur 
quae  fidei  sunt.  Postremo,  ut  scicntiac  vcneno  a  serpente 
infuso,  quo  animus  humanus  tumet  et  inflatur,  deposito,  nec 
altum  sapiamus  nec  ultra  sobrium,  sed  veritatcm  in  charitate 
colamus. 

Peractis  autcm  votis,  ad  homines  conversi,  quaedam  et 
salutaria  monemus  et  aequa  postulamus.  Monemus  primum 
(quod  etiam   precati   sumus)  ut  homines  sensum   in  officio, 
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quoad  divina,  contineant.  Sensus  enim  (Instar  solis)  globi 
terrestris  faciem  aperit,  coclcstis  claudit  et  obsignat.  Rursus, 
ne  hujusce  mali  fuga  in  contrarium  peccent ;  quod  certe  fiet, 
%\  naturae  inquisltionem  ulla  ex  parte  veluti  interdicto  scpa- 
ratam  putant.  Nequc  enim  pura  illa  et  immaculata  scientia 
naturaiis,  per  quam  Adam  nomina  ex  propnetate  rebus  im- 
posuit,  principium  aut  occasionem  lapsui  dedit.  Sed  ambi- 
tiosa  illa  et  tmperativa  scientiae  moralis,  dc  bono  et  malo 
dijudicantis,  cupiditas,  ad  hoc  ut  Homo  a  Deo  deficeret  et 
sibi  ipsi  leges  daret,  ea  demum  ratio  atque  modus  tentationis 
fuit.  De  scicntiis  autcm  quac  naturam  contemplantur  sanctus 
ille  philosophus  pronuntiat,  Gloriavi  Dei  csse  cclarc  rcm ; 
gloriam  regis  autem  rcm  invcnirc:  non  alitcr  ac  si  divina 
natura  innocenti  et  bcncvolo  puerorum  ludo  delectaretur,  qui 
ideo  se  abscondunt  ut  invenianturj  atque  animam  humanam 
sibi  collusorem  in  hoc  ludo  pro  sua  in  homines  indulgentia  et 
bonitate  cooptaverit.  Postremo  omnes  in  universum  monitos 
volumus,  ut  scientiac  vcros  fines  cogitent ;  nec  eam  aut  animi 
causa  petant,  aut  ad  contentionem,  aut  ut  alios  despiciant,  aut 
ad  commodum,  aut  ad  famam,  aut  ad  potcntiam,  aut  hujus- 
modi  infcriora  ;  sed  ad  meritum  et  usus  vitae ;  eamque  in 
charitate  perficiant  et  regant.  Ex  appetitu  enim  potentiae 
angeli  lapsi  sunt;  cx  appetitu  scientiae,  homines;  sed  chari- 
tatis  non  est  cxccssus ;  neque  angelus  aut  homo  per  eam 
unquam  in  periculum  venit. 

Postulata  autem  nostra  quae  afTerimus  talia  sunt  De 
nobis  ipsis  silemus :  de  re  autem  quae  agitur  petimus,  ut 
homines  eam  non  opinionem  sed  opus  esse  cogitent ;  ac  pro 
certo  habeant,  non  scctac  nos  alicujus  aut  placitt,  sed  utilitatis 
et  amplitudinis  humanac  fundamenta  moliri.  Deinde  ut  suis 
commodis  aequi,  exulis  opinionum  zclis  et  praejudiciJs,  in 
commune  consulant ;  ac  ab  erroribus  viarum  atque  impedi- 
mentis,  nostris  praesidiis  ct  auxiliis,  liberati  et  muniti,  labo- 
rum  qui  restant  et  ipsi  in  partem  vcntant.  Praetcrca,  ut 
bcne  sperent ;  neque  Instaurationcm  nostram,  ut  quiddam 
infinitum  et  ultra  mortale,  fingant  et  animo  concipiant ; 
quum  rcvera  sit  infiniti  erroris  finis  et  terminus  I^iti- 
mus ;  mortalitatis  autem  et  humanitatis  non  sit  immemor ; 
quum  rem  non  tntra  unius  aetatis  curriculum  omnino  perfici 
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posse  confidat,  sed  successioni  destinet;    denique  scientias, 

non  per  arrogantiam  in  humani  ingenii  cellulis,  sed   sub- 

misse  in  mundo  majore  quaerat.    Vasta  vero  ut  plurimum 

solent  esse,  quae  inania:  solida  contrahuntur  maxime,  et  In 

parvo  sita  sunt.     Postremo  etiam  petendum  videtur  (ne  forte 

quis  rei  ipsius  perlculo  nobis  iniquus  esse  velit)  ut  videant 

homines,  quatenus  ex  eo  quod  nobis  asserere  necesse  sit  (si 

modo  nobis   ipsi   constare  velimus)  de  his  nostris  opinandi 

aut  sententiam   ferendi  sibi  jus   permissum    putent :    quum 

nos  omnem  istam  rationem  humanam  praematuram,  antici- 

pantem,  et  a  rebus  temere  et  citius  quam  oportuit  abstractam, 

(quatenus  ad  inquisitionem  naturae)  ut  rem  va- 

riam  et  perturbatam  et  male  extructam 

rejiciamus.    Neque  postulandum  est 

ut  ejus  judicio  stetur,  quae  ipsa 

in  judicium  vocatur. 
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qucmadmodum  in  terrestri,  et  culta  pariter  et  deserta.  Itaque 
nil  mirum  vidcri  debet,  si  a  divisionibus  usitatis  quandoque 
recedamus.  Adjcctio  cnim,  dum  totum  variat,  etiam  partes 
earumque  sectiones  necessario  variat :  receptae  autem  divi- 
siones  rcceptae  summae  scientiarum,  qualis  nunc  est,  tantum 
competunt. 

Circa  ea  vero  quae  ceu  omissa  notabimus,  ita  nos  geremus, 
ut  non  leves  tantum  titulos  et  argumenta  concisa  eorum  quae 
dcsiderantur  proponamus.  Nam  siquid  inter  omissa  retuleri- 
mus  (modo  sit  dignioris  subjecti)  cujus  ratio  paulo  videatur 
obscurior,  adeo  ut  merito  suspicari  possimus  homincs  non 
facilc  intcllccturos  quid  nobis  vclimus  aut  qualc  sit  illud  opus 
quod  animo  et  cogitatione  complectimur,  perpetuo  nobis  curae 
erit  aut  praecepta  hujusmodJ  opcris  conficiendi  aut  etiam 
partem  operis  ipsius  jam  a  nobis  confectam  ad  exemplum 
totius  subjungcre;  ut  in  singulis  aut  opera  aut  consilio 
juvemus.  Etcnim  etiam  ad  nostram  existimationcm,  non 
solum  aliorum  utilitatcm,  pcrtlncre  putavimus,  ne  quis  arbi- 
tretur  levem  aliquam  de  istiusmodi  rebus  notionem  mentcm 
nostram  pcrstnnxisse,  atque  esse  illa  quae  desidcramus  ac 
prensamus  tanquani  votis  similia.  Ea  vero  talia  sunt,  quorum 
ct  penes  homines  (ntsi  sibi  ipsi  dcsint)  potcstas  planc  sit,  ct 
nos  apud  nosmet  rationem  quandam  certam  et  explicatam 
habeamus.  Nequc  enini  regiones  metiri  aaimo,  ut  augures, 
auspiciorum  causa :  scd  intrarcj  ut  duces,  promcrendi  sluclio, 
suscepimus. 

Atque  haec  prima  operis  pars  est. 

Porro  praetervecti  artcs  vcteres,  intcllcctum  humanum  ad 
trajiciendum  instruemus.  Dcstinatur  itaque  parti  secundae, 
doctrina  dc  meliorc  ct  pcrfcctiorc  usu  rationis  in  rcrum  inqui- 
sitione,  ct  de  auxiliis  veris  intellcctus:  ut  per  hoc  (quantuni 
conditio  humanitatis  ac  mortalitatis  patitur)  exaltetur  intel- 
lectus,  et  facultate  amplificctur  ad  naturae  ardua  et  obscura 
superanda.  Atque  est  ea  quam  adducimus  ars  (quam  In- 
terpretationem  Natnrae  appellare  consucvimus)  ex  generc 
logicae ;    Hcet   plurimum,   atque   adco   immensum    quiddam, 
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intersit.  Nam  et  ipsa  illa  logica  vulgans  auxilia  et  praesidia 
intellectui  moliri  ac  parare  prafitetiir :  et  in  hoc  uno  consen- 
tiunt.  DifTert  autem  plaiie  a  vulgari  rebus  praecipue  tribus: 
viz,  ipso  fine,  ordine  demonstrandj,  et  inquirendi  initiis. 

Nam  huic  nostrac  scientiae  finis  proponitur,  ut  inveniantur 
non  argumenta  sed  artes,  nec  principiis  consentanea  sed  ipsa 
principia,  nec  rationes  probabiles  sed  designationes  et  indica- 
tiones  Operum.  Itaque  ex  intcntione  diversa  diversus  se- 
quitur  effectus.  Illic  enim  adversarius  disputatione  vincitur 
et  constringitur  ;  hic  natura,  opere. 

Atque  cum  hujusmodi  finc  convcniunt  dcmonstrationum 
ipsarum  natura  et  ordo.  In  logica  enim  vulgari  opera  fere 
universa  circa  Syllogismum  consumitur.  De  Inductione  vero 
Dialectici  vix  serio  cogitasse  videntur ;  levi  mentione  eam 
transmittentes,  et  ad  disputandi  formulas  properantes.  At 
nos  demonstrationem  per  syllogismum  rcjicimus,  quod  con- 
fusius  agat,  et  naturam  emittat  e  manibus.  Tametsi  enim 
nemini  dubium  csse  possit  quin,  quac  in  mcdlo  tcrmino 
conveniunt,  ea  et  inter  se  conveniant  (quod  est  mathematicae 
cujusdam  certitudinis):  nihilominus  hoc  subest  fraudis,  quod 
syllogismus  cx  propositionibus  constet,  propositiones  cx  ver- 
bis,  vcrba  autem  notionum  tesserae  et  signa  sint.  Itaquc  si 
notiones  ipsae  mentls  (quae  verborum  quasi  anima  sunt,  ct 
totius  hujusmodi  structurac  ac  fabricae  basis)  male  ac  temere 
a  rebus  abstractae,  et  vagae,  nec  satis  definitae  et  circum- 
scriptae,  denique  multis  modis  vitiosae  fucrint,  omnia  ruunt. 
Rejicimus  igitur  syUogismum  ;  neque  id  solum  quoad  prin- 
cipia  (ad  quac  ncc  illi  eam  adhibcnt)  sed  etiam  quoad  pro- 
positiones  medias,  quas  educit  sane  atque  parturit  utcunque 
syllogismus,  sed  operum  steriles  et  a  practica  remotas  et 
planc  quoad  partcm  activam  scicntiarum  incompetcntes. 
Quamvis  igitur  relinquamus  syllogismo  et  hujusniodi  demon- 
strationibus  famosis  ac  jactatis  jurisdictionem  in  artes  popu- 
larcs  ct  opinabiles  {nil  enim  in  hac  parte  movemus),  tamcn  ad 
naturam  rcrum  Inductione  per  omnia,  et  tam  ad  minores  pro- 
positiones  quam  ad  majores,  utimur.  Indjutionem  enim  cen- 
scmus  eam  esse  demonstrandi  formam,  quae  sensum  tuetur  et 
naturam  premit  et  opcribus  imminct  ac  fcre  immiscctur. 

Itaque  ordo  quoquc  demonstrandi  plane  invcrtitur.     Adhuc 
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cnim  rcs  Ita  geri  consuevit ;  ut  a  sensu  et  particularibus  primo 
loco  ad  maxime  generalla  advoletur,  tanquam  ad  polos  fixos 
circa  quos  disputationes  vertantur ;  ab  illis  cactera  per  media 
deriventur:  vLa  ccrte  conipendiaria,  scd  praecipiti,  ct  ad 
naturam  impervia,  ad  disputationcs  vero  proclivi  et  accom- 
modata.  At  sccundum  nos,  axiomata  contincntcr  et  gra- 
datim  excitantur,  ut  nonnisi  postremo  loco  ad  generaltssima 
veniatur:  ea  vero  generalissima  evadunt  non  notionalia,  scd 
bene  terminata,  et  talia  quae  natura  ut  revera  sibi  notiora 
agnoscat,  quaeque  rebus  hacreant  in  medullis. 

At  in  forma  ipsa  quoque  inductlonis,  et  judlcio  quod  pcr 
eam  fit,  opus  longe  maximum  movemus.  Ea  cnim  de  qua 
dialectici  loquuntur,  quae  proccdit  pcr  cnumerationem  sim- 
plicem,  puerile  quiddam  est,  et  precario  concluditj  et  periculo 
ab  instantia  contradictoria  exponitur,  et  consueta  tantum 
intuetur,  nec  exitum  reperit. 

Atqui  opus  est  ad  scicntias  inducttonis  forma  tall,  quae 
experientiam  solvat  ct  separct,  ct  per  exclusioncs  ac  rejec- 
tiones  debitas  necessario  concludat.  Quod  si  judicium  ill\id 
vulgatum  dialecticorum  tani  operosum  fuerit,  et  tanta  ingenia 
exercuerit ;  quanto  magis  laborandum  est  in  hoc  altero,  quod 
non  tantum  ex  mentis  pcnetralibus,  sed  etiam  ex  naturac 
visceribus  extrahitur  ? 

Neque  tamen  hic  finis.  Nam  fundamenta  quoque  scientia- 
rum  fortius  dcprimimus  et  solidamus,  atque  initia  inquirendi 
altius  sumimuij,  quam  adhuc  homvnes  fecerunt :  ea  subjiciendo 
cxamini,  quae  logica  vulgaris  tanquam  fide  alicna  recipit. 
Etenim  dialectici  principia  scientiarum  a  scicntiis  singuHs  tan- 
quam  mutuo  sumunt:  rursus,  notiones  mentis  primas  vene- 
rantur:  postrcmo,  informationibus  immediatis  sensus  bene 
dispositi  acquiescunt.  At  nos  logicam.  vcram  singulas  scien- 
tiarum  provincias  majore  cum  imperio  quam  pencs  ipsarum 
principia  sit  debere  ingredi  decrevimus,  atque  illa  ipsa  prin- 
cipia  putativa  ad  rationcs  reddcndas  compellcrc  quousque 
plane  constcnt.  Quod  vero  attinet  ad  notiones  primas  inteU 
lectus ;  nihil  est  eorum  quae  intellcctus  sibi  permissus  congessit, 
quin  nobis  pro  suspecto  sit,  ncc  ullo  modo  ratum,  nisi  novo  ju- 
dlcio  se  stitcrit  ct  secundum  illud  pronuntiatum  fuerit.  Quin- 
ctiam   sensus    ipsius   informationes   multis   modis   excutimus. 
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Sensus  enim  fallunt  utique,  sed  et  errores  suos  indicant: 
verum  errorcs  praesto,  indicia  eorum  longe  pctita  sunt. 

Duplex  autem  cst  scnsus  culpk  :  aut  enim  destituit  nos  aut 
decipit.  Nam  primo,  plurimae  sunt  res  quae  sensum  etiam 
rccte  dispositum  nec  ullo  modo  impeditum  effugiunt;  aut 
subtilitate  totius  corporis,  aut  partium  minutiis,  aut  loci  dis- 
tantia,  aut  tarditate  atque  etiam  velocitate  motus,  aut  familia- 
ritate  objecti,  aut  alias  ob  causas.  Neque  rursus,  ubi  sensus 
rem  tcnet,  prehensioncs  cjus  admodum  firmae  sunt.  Nam 
testimonium  et  inforniatio  sensus  scmpcr  est  ex  analogia 
hominis,  non  ex  analogia  universi :  atque  magno  prorsus 
errore  asscritur,  scnsum  essc  mcnsuram  rcrum. 

Itaque  ut  his  occurralur,  nos  multo  et  fido  ministerio 
auxilia  sensui  undique  conquisivimus  ct  contraximus,  ut 
dcstitutionibus  substitutiones,  variationibus  rectificationes  sup- 
peditcntur.  Neque  id  molimur  tam  instrumcntis  quam  ex- 
perimentis.  Etenim  experimentorum  longe  major  est  subtilitas 
quam  sensus  ipsius,  Hcct  instrumentis  exquisitis  adjuti ;  (de  iis 
loquimur  experimcntis,  quae  ad  intentionem  ejus  quod  quae- 
ritur  perite  et  secunduni  artem  excogitata  et  apposita  sunt). 
Itaque  perceptioni  sensus  immediatae  ac  propriae  non  multum 
tribulmus :  sed  co  rem  deducimus,  ut  sensus  tantum  de  expe- 
rimcnto,  cxperimentum  dc  re  judicet.  Quare  existimaraus 
nos  sensus  (a  quo  omnia  in  naturalibus  petenda  sunt,  nisi  forte 
libeat  insanire)  antistltes  rcligiosos,  et  oraculorum  ejus  non 
imperitos  interpretes,  nos  pracstitisse :  ut  alii  professione  qua- 
dam,  nos  re  ipsa,  sensum  tueri  ac  colere  videamur.  Atque 
hujusmodi  sunt  ea  quae  ad  lumen  ipsum  naturae  ejusque 
acccnsioncm  ct  immissionem  paramus:  quac  pcr  se  sufficere 
possent,  si  intellectus  humanus  aequus  et  instar  tabulae 
abrasae  esset.  Sed  cum  mentes  hominum  miris  modis  adeo 
obscssae  sint  ut  ad  veros  rerum  radios  cxcipiendos  sinccra  ct 
polita  area  prorsus  dcsit,  necessitas  quaedam  incumbit  ut 
ctiam  huic  rei  remedium  quacrendum  esse  putemus. 

Idola  autem  a  quibus  occupatur  mens,  vel  Adscititia  sunt 
vel  Innata.  Adscititia  vero  immigrarunt  in  mentes  hominum, 
vel  ex  philosophorura  placitis  et  sectis  vel  ex  perversis  legibus 
demonstrationum.  At  Innata  inhaercnt  naturae  ipsius  intel- 
lectus,  qui   ad  errorem  longe   proclivior  esse   dcprehcnditur 
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quam  sensus.  Utcunque  enim  homines  sibi  placeant  et  in 
admirationem  mcntis  humanac  ac  fcrc  adorationem  niant, 
illud  certissimum  est :  sicut  speculum  inaequale  rerum  radios 
cx  figura  et  sectione  propria  immutat,  ita  et  mentem,  cum  a 
rebus  per  scnsum  patitur,  in  notionibus  suis  cxpcdicndis  et 
comminiscendis  haud  optima  fide  rerum  naturac  suam  natu- 
ram  inserere  et  immiscere. 

Atque  priora  illa  duo  Idchruvt  gcnera  aegre,  postrema  vero 
haec  nullo  modo,  evelli  possunt.  Id  tantum  relinquitur,  ut 
indicentur,  atque  ut  vis  ista  mentis  insidiatrix  notetur  ct 
convincatur ;  ne  fortc  a  dcstructione  veterum  novi  subinde 
crrorum  surcull  ex  ipsa  mala  complexione  mcntis  pullulcnt, 
eoque  res  recidat,  ut  errores  non  cxtinguantur  sed  permu- 
tentur;  verum  e  contra  ut  illud  tandem  in  aeternum  ratum 
et  fixum  sit,  intcllcctum  nisi  per  inductionem  cjusquc  formam 
legitimam  judicarc  non  possc.  Itaque  doctrina  rsta  de  ex- 
purgatione  inteliectus  ut  ipse  ad  veritatem  habilis  sit,  tribus 
redargutionibus  absolvitur:  rcdargutioire  philosophiarum,  re- 
dargutione  demonstrationum,  et  redargutione  rationis  humanae 
nativae.  His  vero  explicatis,  ac  postquam  demum  patuerit 
quid  rcrum  natura,  quid  mentis  natura  ferat,  existimamus  nos 
thalamum  Mentis  ct  Univcrsi,  proniiba  divina  bonitatc,  stra* 
visse  et  ornasse.  Epithalamii  autem  votum  sit,  ut  ex  eo  con- 
nubio  auxilia  humana  ct  stirps  invcntorum  quac  neccssitates 
ac  miscrias  hominum  aliqua  cx  partc  doment  et  subigant, 
suscipiatur.     Hacc  vero  cst  operis  pars  sccunda. 


At  vias  non  solum  monstrarc  et  munircj  scd  inirc  quoque 
cOnsilium  est.  Ttaque  tertia  pars  operis  complectitur  Pltacno- 
mena  Unhrrsi;  hoc  est,  omnigenam  expcrientiani,  atque  his- 
toriam  naturalcm  cjus  gencris  quac  possit  cssc  ad  condcndam 
philosophiam  fundamentalis.  Ncque  cnim  exccllcns  aliqua 
demonstrandi  via  sive  naturam  interpretandi  forma,  ut  mcn- 
tem  ab  errorc  ct  lapsu  defendcrc  ac  sustinere,  ita  ei  materiam 
ad  sciendum  pracbcre  et  subministrare  possit.  Verum  iis 
quibus  non  conjicere  et  hariolari,  sed  inventre  et  scire  pro- 
positum  est,  quique  non  simiolas  et  fabulas  mundorum  com- 
minisci,  scd  hujus  Ipsius  vcri  mundi  naturam  introspiccrc  et 
velut  dissecarc  in  animo  habent,  omnia  a  rebus  ipsis  petenda 
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sunt.  Neque  hulc  labori  et  inquisitioni  ac  mundanae  peram- 
bulationij  ulla  ingenii  aut  meditationis  aut  argumentationis 
substitutio  aut  compcnsatio  sufficcre  potcst;  non  si  omnia 
omnium  ingcnia  coierint,  Itaquc  aut  hoc  prorsus  habendum, 
aut  negotium  in  perpetuum  deserendum.  Ad  hunc  vero 
usque  diem  ita  cum  hominibus  actum  est,  ut  minime  mirum 
sit  si  natura  sui  coplam  non  faciat. 

Nam  primo,  sensus  ipsius  informatio,  et  deserens  et  fallens  ; 
observatio,  indiligcns  et  inaequalis  et  tanquam  fortuita ;  tra- 
ditio,  vana  et  cx  rumore ;  practica,  operi  intenta  et  servilis  ; 
vis  experimentalis,  caeca,  stupida,  vaga,  et  praerupta  ;  deniquc 
historia  naturalis,  levis  et  inops,  vitiosissimam  materiam  intel- 
Jectui  ad  philosophiam  ct  scicntias  congcsscrunt. 

Deinde,  praepostera  argumentandi  subtilitas  et  ventilatio 
serum  rcbus  plane  desperatis  tentatur  remediumj  nec  negotium 
uUo  modo  rcstituit  aut  errores  separat.  Itaque  nuUa  spes 
majoris  augmcnti  ac  progressus  sita  est,  nisi  in  rcstauratione 
quadam  scientiarum. 

Hujus  autem  cxordia  omnino  a  naturali  historia  sumenda 
sunt,  eaquc  ipsa  novi  cujusdam  generis  et  apparatus.  Frustra 
enim  fuerit  speculum  expolire,  si  desint  imagines;  et  plane 
materia  idonea  praeparanda  est  intellectui,  non  solum  praesidia 
fida  comparanda,  Dififert  vero  rursus  historia  nostra  (qucm- 
admodum  logica  nostra)  ab  ea  quae  habetur,  multis  rebus : 
fine  sive  officio,  ipsa  mole  ct  congcrie,  dein  subtilitate,  etiam 
delectu  et  constitutione  in  ordinc  ad  ea  quae  scquuntur. 

Primo  enim  eam  proponimus  historiam  naturalcm,  quae  non 
tam  aut  rerum  varietate  delectet  aut  praesenti  experimentorum 
fructu  juvct,  quam  luccm  invcntioni  causarum  affundat,  et 
philosophiae  enutricandae  primam  mammam  praebeat.  Licet 
enim  opera  atque  activam  scientiarum  partem  praecipue  se- 
quamur,  tamen  messis  tempus  expectamus,  nec  muscum  et 
segctem  hcrbidam  dcmetere  conamur.  Satis  enim  scimus, 
axiomata  recte  iiiventa  tota  agmina  operum  secum  trahere, 
atque  opcra  non  sparsim  sed  confcrtim  exhibere.  Intem- 
pestivum  autem  illum  et  puerilem  affectum,  ut  pignora  aliqua 
novorum  operum  properc  captentur,  prorsus  damnamus  et 
amovemus,  ceu  pomum  Atalantae  quod  cursum  retardat. 
Atquc  Historiae  nostrae  Naturalis  officium  tale  est. 


DISTRIBUTIO  OPERIS. 


ns 


Quoad  congeriem  vero,  conficimus  historiam  non  solum 
naturae  liberae  ac  solutac  (cum  scilicet  illa  spontc  fluit  et 
opus  suum  peragit),  qualis  est  historia  coelestium,  meteororum, 
tcrrac  et  maris,  mineralium,  plantarum,  animalium  ;  scd  multo 
magis  naturae  constrictae  et  vexatae;  ncmpe,  cuni  per  artem 
et  ministerium  humanum  de  statu  suo  dctruditur,  atque  pre- 
mitur  et  fingitur,  Itaque  omnia  artium  mcchanicarum,  omnia 
operativae  partis  liberalium,  nmnia  practicarum  complurium 
quae  in  artem  propriam  non  coaluerunt,  expcrimenta  (quantum 
inquircrc  licuit  et  quantum  ad  finem  nostrum  faciunt)  per- 
scribimus.  Quin  etiam  (ut  quod  res  est  eloquamur)  fastum 
hominum  et  speciosa  nil  morati,  multo  plus  et  operae  et 
praesidii  in  hac  parte  quam  in  illa  altera  ponimus ;  quando- 
quidem  natura  rcrum  magis  se  prodit  per  vexationes  artis 
quam  in  libertate  propria. 

Neque  Corporum  tantum  historiam  exhibemus;  scd  dili- 
gentiae  insuper  nostrae  esse  putavimus,  etiam  Virtutum  ipsarum 
(illarum  dicimus  quae  tanquam  cardinales  in  natuni  censeri 
possint,  et  in  quibus  naturae  primordia  plane  constituuntur, 
utpote  materiae  primis  passionibus  ac  dcsideriis,  viz.  Dvnso^ 
RarOy  Calido^  Frigido^  Consisfefiti,  Fluido^  Gravi^  Levi^  aliisque 
haud  paucis)  historiam  seorsum  compararc. 

Enimvero  ut  de  subtilitate  dicamus,  plane  conquirimus  gcnus 
cxperimentorum  longe  subtiHus  ct  simplicius  quani  sunt  ea 
quac  occurrunt.  Complura  enim  a  tenebris  educimus  ct  erui- 
mu3,  quae  nulli  in  mentem  venisset  investigare,  nisi  qui  certo 
€t  constanti  tramite  ad  invcntionem  causarum  pergeret ;  cum 
in  se  nullius  magnopere  sint  usus;  ut  liquido  appareat,  ea  non 
propter  se  quacsita  esse;  sed  ita  prorsus  se  habeant  illa  ad  res 
et  opera  quemadmodum  literae  alphabeti  se  habeant  ad  ora- 
tionem  ct  verba ;  quae  licct  pcr  se  inutiles  cacdcm  tamen 
omnis  sermonis  elementa  sunt. 

In  delectu  autem  narrationum  et  experimentorum  melius 
hominibus  cavisse  nos  arbitraniur^  quam  qul  adhuc  in  historia 
naturali  versati  sunt.  Nam  omnia  fide  oculata  aut  saltem 
perspecta,  et  summa  quadam  cum  severitate,  recipimus;  ita 
ut  nil  referatur  auctum  miraculi  causa,  sed  quae  narramus  a 
fabulis  ct  vanitate  casta  et  intcmcrata  sint.  Quinctiam  et 
recepta  quacque  ac  jactata  mendacia  (quae  mirabiti  quodam 
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ncglcctu  pcr  saecula  multa  obtinuerunt  et  inveterata  sunt) 
nominatim  proscribimus  et  notamus ;  ne  scientiis  amplius 
raolesta  sint,  Quod  cnim  prudtnter  animadvertit  quidam, 
fabulas  ct  superstitioncs  ct  nugas  quas  nutriculae  pueris  instil- 
lant,  mentcs  corum  ctiam  scrio  dcpravarc :  ita  eadem  nos 
movit  ratio  ut  solliciti  atque  etiam  anxii  sinius  ne  ab  initio, 
cum  vcluti  infantiam  philosophiae  sub  historia  naturali  tracte- 
mus  ct  curcmuSj  illa  alicui  vanitati  assucscat.  At  in  omni 
cxpcriniento  nuvo  et  paulo  subliliore,  licct  (ut  nobis  videtur) 
certo  ac  probato,  modum  tamcn  experimenti  quo  usi  sumus 
aperte  subjungimus;  ut,  postquam  patefactum  sit  quomodo 
singula  nobis  constiterint,  videant  hominesquid  erroris  subesse 
et  adhaerere  possit,  atque  ad  probationes  magis  fidas  et  magis 
exquisitas  (si  quae  sint)  cxpergiscantur  :  denique  ubique  mo- 
nita  et  scrupulus  et  cautiones  aspergimus,  religione  quadam  et 
tanquam  cxorcismo  omnia  phantasmata  ejicientes  ac  cohibentes. 
Postrcmo,  cum  nobis  exploratum  sit  quantopere  experientia 
ct  historia  acicm  mentis  humanae  disgreget,  et  quam  difficile 
sit  (praescrtim  animis  vel  teneris  vel  pracoccupatis)  a  principio 
cum  natura  consuesccre,  adjungiraus  sacpius  observationes 
nostras,  tanquam  primas  quasdam  conversioncs  et  inclinationes 
ac  vcUiti  aspcctus  historiae  ad  philosophiam ;  ut  et  pignoris 
loco  hominibus  sint  eos  in  historiae  fluctibus  perpetuo  non 
detentos  iri,  utque  cum  ad  opus  intellectus  deveniatur  omnia 
sint  magis  in  procinctu.  Atque  per  hujusmodi  (qualem  de- 
scribimus)  Historiam  Naturalem,  aditum  quendam  fieri  possc 
ad  naluram  tutum  ct  commodum,  atque  materiam  intellectui 
praeberi  probam  et  pracparatam,  censemus. 

Postquam  vero  et  intellectum  fidissimis  auxiliis  se  praesidits 
stipavimus,  el  justum  divinorum  operum  exercitum  severissimo 
delectu  comparavimus;  nil  amplius  superesse  videtur,  nisi  ut 
philosophiam  ipsam  aggrcdiamur.  Attamen  in  re  tam  ardua 
et  suspensa^  sunt  quaedam  quae  necessario  videntur  inter- 
ponenda ;  partim  docendi  gratia,  partim  in  usum  pracsentem. 

Horum  primum  est,  ut  cxempla  proponantur  inquircndi  et 
invenicndi  secundum  nostram  rationcm  ac  ^nam,  in  aliquibus 
subjectis  rcpraescntata :  sumendo  ca  potissimum  subjecta  quae 
et  intcr  ea  quae  quacruntur  sunt  nobilissima  et  inter  se  maxime 
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diversa  ;  ut  In  imoquoquegenerc  exemplum  non  Jcsit.  Nequc 
de  iis  exemplis  loquimur  quae  singuJis  pracccptis  ac  reg^ulis 
iUustrandi  gratia  adjiciuntur  (hoc  enim  in  secunda  partc  operis 
abunde  praestitimus);  sed  plane  typos  intelligimus  et  plasmata, 
quae  univcrsum  mcntis  processum  atquc  invcnicndi  continu- 
atam  fabricam  et  ordinem,  in  ccrtis  subjectis,  iisque  variis  et 
insignibus,  tanquam  sub  oculos  ponant.  Etenim  nobis  in 
mentcm  venit,  in  mathematicis,  astante  machina,  sequi  demon- 
strationem  facilem  et  perspicuam  ;  contra  absque  hac  com- 
moditate,  omnia  videri  involuta  et,  quam  revera  sunt,  subtiliora. 
Itaque  hujusmodi  exemplis  quartam  partcm  nostri  opcris  at- 
tribuimus:  quae  rcvera  nil  aliud  cst,  quam  sccundae  partis 
applicatio  particularis  et  explicata. 


At  quinta  pars  ad  tempus  tantum,  donec  reliqua  perfician- 
tur,  adhibetur ;  et  tanquam  foenus  redditur,  usque  dum  sors 
haberi  pvossit.  Ncque  enim  finem  nostrum  ita  pctimus  oc- 
caecati,  ut  quae  occurrunt  in  via  utilia  negligamus.  Quam- 
obrcm  quintam  partem  operis  ex  iis  conficimus  quae  a  nobis 
aut  inventa  aut  probata  aut  addita  sunt ;  neque  id  tamen  ex 
rationibus  atque  praescriptis  interpretandi,  sed  cx  eodem  intel- 
lectus  usu  quem  alii  in  inquirendo  et  inveniendo  adhibere 
consuevcrunt.  Etenim  cum,  ex  perpetua  nostra  cum  natura 
consuetudinc,  majora  dc  meditationibus  nostris  quam  pro  in- 
genii  viribussperamus;  tum  poterunt  istaveluti  tabernacuJorum 
in  via  positorum  vicc  fungi,  ut  mcns  ad  ccrtiora  contcndens  in 
iis  paulisper  acquiescat.  Attamcn  testamur  interim,  nos  illis 
ipsis,  quod  cx  vera  interpretandi  forma  non  sint  inventa  aut 
probata,  tencri  minime  velle.  Istam  vero  judicii  suspensionem 
non  cst  quod  exhorrcat  quispiam,  in  doctrina  quae  non  sim- 
pliciter  nil  sciri  posse,  sed  nil  nisi  certo  ordine  ct  certa  via 
sciri  posse,  asserit ;  atque  intcrea  tamcn  certos  certitudinis 
gradus  ad  usum  ct  levamen  constituit,  donec  mens  in  causarum 
expHcatione  consistat.  Ncque  enim  illae  ipsae  scholae  phi- 
losophorum  qui  Acaialcpsiam  simpliciter  tenuerxmt  infcriores 
fuere  istis  quae  pronuntiandi  liccntiam  usurparunt,  Illae 
tamen  sensui  et  intellectui  auxilia  non  paravcrunt,  quod  nos 
fccimus,  sed  fidem  et  authoritatcm  plane  sustulcrunt ;  quod 
longc  alia  rcs  est,  ct  ferc  opposita. 
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Scxta  tandcm  pars  operis  nostri  (cui  reliquae  insemunt  ac 
mintstrant)  eani  demuni  recludit  et  proponit  philosophiam, 
quae  ex  hujusmodi  (qualem  ante  docuimus  et  paravimus)  in- 
quisittone  legitima  et  casta  et  severa  educitur  et  constituitur. 
Hanc  vcro  postremam  partem  perficere  et  ad  exitum  pcr- 
duccrc,  res  est  et  supra  vires  et  ultra  spes  nostras  collocata. 
Nos  ei  initia  (ut  spcramus)  non  contemncnda,  cxitum  generis 
huniani  fortuna  dabit,  qualem  forte  homines  m  hoc  rerum 
et  animoruni  statu  haud  facile  animo  capere  aut  metiri  queant. 
Neque  enim  agitur  solum  foelicitas  contemplativa,  sed  vere 
res  humanac  et  fortunae,  atq\ie  omnis  operum  potentia.  Homo 
cnim  naturae  minister  et  interpres  tantum  facit  et  intelligit, 
quantum  de  naturae  ordine,  opere  vel  mente,  obscrvaverit  : 
nec  amplius  scit,  aut  potest.  Nequeenim  ullae  vires  causarum 
catenam  solvere  aut  perfringere  possint ;  neque  natura  aliter 
quam  parendo  vincitur.  Itaque  intentiones  geminae  illae, 
humanae  scilicet  Scientiae  et  Potentiae^  vere  in  idem  coincidunt; 
€t  frustratio  operum  maxime  fit  ex  ignoratione  causarum. 

Atque  in  eo  sunt  omnia,  siquis  oculos  mentis  a  rebus  ipsis 
nunquam  dejiciens,  earuni  imngines  plane  ut  sunt  excipiat. 
Nequc  enim  hoc  sivcrit  Deus,  ut  phantasiae  nostrae  somnium 
pro  exemplari  mundi  cdamus:  sed  potius  bcnignc  faveat,  ut 
apocalypsim  ac  veram  visionem  vestigiorum  et  sigillorum 
creatoris  super  creaturas  scribamus. 

Itaque   Tu   Pater,  qui  lucem   visibilem  primitias  creaturae 

dedisti,  et  lucem  intellectualem  ad  fastigium  operum  tuorum 

in  faciem  hominis  inspirasti ;  opus  hoc,  quod  a  tua  bonitate 

profcctum  tuam  gloriam  repetit,  tuere  et  rcgc.     Tu  postquam 

conversus    es    ad    spectandum   opera  quae   fecerunt   manus 

tuae,  vidisti  quod  omnia  essent  bona  valde  ;    et  requicvisti. 

At   homo   convcrsus  ad   opcra    quae   fccerunt   manus   suae, 

vidit    quod    omnia    essent   vanitas    et   vexatio   spiritus ;    nec 

ullo   modo   rcquievit.      Ouare    si    in   opcribus    tuis   sudabi- 

mus,  facies  nos  visionis  tuae  et  sabbati  tui  participcs.     Sup- 

plices  petimus,  ut   hacc    mens   nobis   constet ;    utque 

novis  eleemosynis,  per  manus  nostras  et 

aliorum  quibus   candcm   mentem 

largieris,  familiam  huma- 

nam  dotatam  velis. 
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Qui  de  natura,  tanquam  de  re  cxplorata,  pronuntiare  ausi 
sunt,  sive  hoc  ex  animi  fiducia  fecerint  sive  ambitiose  et 
more  profcssorio,  maximis  illi  philosophiam  ct  scientias 
detrimcntis  afTecere.  Ut  enini  ad  fidem  faciendam  validi, 
ita  ctiam  ad  inquisitioncm  cxtinjrucndam  et  abrumpcndam 
eflficaces  fuerunt.  Neque  virtute  propria  tantum  profucrunt, 
quantum  in  hoc  nocuerunt,  quod  aliorum  virtutcm  corruperint 
et  perdidcrint.  Qui  autcm  contrarlam  huic  viam  ingressi 
sunt  atque  nihii  prorsus  sciri  posse  asseruerunt,  sive  ex 
sophistarum  veterum  odio  sive  ex  animi  fluctuatione  aut 
etiam  cx  quadam  doctrinac  copia  in  hanc  opinionem  dclapsi 
sint,  certe  non  contcmncndas  ejus  rationea  adduxerunt ; 
veruntanien  nec  a  vcris  initiis  scntentiam  suam  derivarunt, 
et,  studio  quodam  atque  affectatione  provccti,  prorsus  modum 
excesscnmt.  At  antiquiores  ex  Graecis  (quorum  scripla 
pericrunt)  inter  pronuntiandi  jactantiam  ct  Acatakpsiae  dc- 
sperationcm  prudentius  se  sustinucrunt:  atquede  inquisitionis 
difficultate  et  rerum  obscuritate  saepius  querimonias  et  in- 
dignationcs  misccntes,  et  veluti  fracnum  mordcntcs,  tamcn 
propositum  urgcre  atquc  naturae  se  immiscere  non  destit- 
erunt  ;  consentaneum  (ut  videtur)  existimantcs,  hoc  ipsum 
(videh*cct  utrum  aliquid  sciri  possit)  non  disptitare,  stA 
experiri.  Et  tamcn  illi  ipsi,  impetu  tantum  intellectus  usi, 
regulam  non  adhibuerunt,  scd  omnia  in  acri  meditatione  et 
mentis  volutatione  et  agitatione  perpetua  posucrunt, 

Nostra  autem  ratio,  ut  operc  ardua,  ita  dictu  facilis  est. 
Ea  enim  est,  ut  certitudinis  gradus  constituamus,  sensum 
pcr  reductionem  quandam  tueamur,  scd  mentis  opus  quod 
scnsum  subsequitur  plerunque  rcjiciamus;  novam  autcm  ct 
ccrtam  viam,  ab  ipsis  sensuum  perceptionibus,  menti  aperi- 
amus  et  muniamus.  Atque  hoc  proculdubio  viderunt  et  illi 
qui  tantas  dialcctJcac  partes  tribucrunt.  E,v  quo  liquct,  illos 
intellcctui  adminicula  quaesivisse,  mentis  autem  processum 
nativum  et  sponte  moventcm,  suspectum  habuisse.  Scd 
serum  plane  rcbus  pcrditis  hoc  adliibetur  rcmcdium  ;  post- 
quam  mens  ex  quotidtana  vitae  consuctudine,  et  auditionibus 
et  doctrinis  inquinatis  occupata,  ct  vanissimis  idolis  obscssa 
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fuerit.  Itaque  ars  illa  dialecticae,  sero  (ut  diximus)  cavens, 
neque  rem  ullo  modo  restituens,  ad  errores  potius  figcndos 
quam  ad  veritatem  aperiendam  valuit.  Restat  unica  salus 
ac  sanitas,  ut  opus  mentis  universum  de  integro  resumatur; 
ac  mens,  jam  ab  ipso  principio,  nullo  modo  sibi  permittatur, 
sed  perpetuo  regatur ;  ac  res  veluti  per  machinas  conficiatur. 
Sane  si  homines  opera  mechanica  nudis  manibus,  absquc 
instrumentorum  vi  et  ope,  aggressi  essent,  quemadmodum 
opera  intellectualia  nudis  fere  mentis  viribus  tractare  non 
dubitarunt,  parvae  admodum  fuissent  res  quas  movere  ct 
vincere  potuissent,  licet  operas  enixas  atque  etiam  conjunctas 
praestitissent.  Atque  si  paulisper  morari,  atque  in  hoc  ipsum 
exemplum,  veluti  in  speculum,  intueri  velimus  ;  exquiramus 
(si  placet)  si  forte  obeliscus  aliquis  magnitudine  insignis  ad 
triumphi  vel  hujusmodi  magnificentiae  decus  transfcrendus 
esset,  atque  id  homines  nudis  manibus  aggrederentur,  annon 
hoc  magnae  cujusdam  esse  dementiae  spectator  quispiam  rei 
sobrius  fateretur?  Quod  si  numerum  augerent  operariorum, 
atque  hoc  modo  se  valere  posse  confiderent,  annon  tanto 
magis?  Sin  autem  delectum  quendam  adhibere  vcllent,  atque 
imbecilliores  separare,  et  robustis  tantum  et  vigentibus  uti, 
atque  hinc  saltem  se  voti  compotes  fore  sperarent,  annon 
adhuc  eos  impensius  delirare  diceret  ?  Quin  etiam  si  hoc  ipso 
non  contenti,  artem  tandem  athleticam  consulere  statucrent. 
ac  omnes  deinceps  manibus  et  laccrtis  et  nervis  ex  arte  bcne 
unctis  et  medicatis  adcsse  juberent,  annon  prorsus  eos  dare 
operam  ut  cum  ratione  quadam  et  prudentia  insanirent, 
clamaret?  Atque  homines  tamcn  simili  malesano  impetu 
et  conspiratione  inutili  feruntur  in  intellcctualibus ;  dum  ab 
ingeniorum  vel  multitudine  et  consensu  vel  excellentia  ct 
acuminc  magna  spcrant,  aut  etiam  dialectica  (quae  quaedam 
athletica  censeri  possit)  mcntis  nervos  roborant ;  sed  intcrim, 
licct  tanto  studio  ct  conatu,  (si  quis  vcre  judicaverit)  intel- 
Icctum  nudum  applicare  non  desinunt.  Manifcstissimum 
autem  est,  in  omni  opere  magno,  quod  manus  hominis  prae- 
stat,  sine  instrumentis  et  machinis,  vires  nec  singulorum 
intendi  nec  omnium  coire  posse. 

Itaque  ex  his  quae  diximus  praemissis,  statuimus  duas  csse 
res  de  quibus  homines  plane  monitos  volumus,  ne  fortc  illac 
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eos  fugiant  aut  praetcrcant.  Quarum  prima  hujusmodi  est ; 
fieti  fato  quodam  (ut  existimamus)  bono,  ad  extingucndas 
ct  depellendas  contradictiones  et  tumores  animorum,  ut  et 
vcteribus  honor  ct  revercntia  intacta  ct  imminuta  maneant, 
et  nos  destinata  perficere  et  tamen  modestiae  nostrae  fructum 
percipcre  possimus.  Nam  nos,  si  profiteamur  nos  meliora 
afferre  quam  antiqui,  candem  quam  illi  viam  ingrcssi,  nulla 
verborum  arte  efficcre  possimus,  quin  tnducatur  quaedam 
ingenii  vel  excellentiae  vcl  facultatis  comparatio  sive  con- 
tcntio ;  non  ca  quidem  illicita  aiit  nova ;  —  quidni  enim 
possimus  pro  jure  nostro  (neque  eo  ipso  alio,  quam  omnium) 
si  quid  apud  cos  non  recte  inventum  aut  positum  sit,  reprc- 
hendere  aut  notarc  ? — sed  tamcn  utcunquc  justa  aut  permissa, 
nihilominus  impar  fortasse  fuisset  ea  ipsa  contcntio,  ob  virium 
nostrarum  modum.  Vcrum  quum  pcr  nos  illud  agatur,  ut 
alia  omnino  via  intellectui  aperiatur  illis  intentata  et  incognita, 
commutata  jam  ratio  est ;  cessant  studium  et  partes  ;  nosque 
indicis  tantummodo  personam  sustinemus,  quod  mediocris 
certe  est  authoritatis,  ct  fortunae  cujusdam  potius  quam 
facultatis  et  excellentiae.  Atque  haec  moiiiti  species  ad 
personas  pertinet  ;    altera  ad  res  ipsas, 

Nos  siquidem  dc  deturbanda  ea  quae  nunc  florct  philoso- 
phia,  aut  si  quac  alia  sit  aut  erit  hac  emendatior  aut  auctior, 
minime  laboramus.  Ncque  enim  officimus.  quin  philosophia 
ista  recepta,  et  aliac  id  genus,  disputationes  alant,  sermones 
oment,  ad  professoria  muncra  et  vitae  civilis  compendia 
adhibeantur  et  valcant.  Quin  etiam  aperte  significamus  et 
dcclaramus,  eam  quam  nos  adducimus  philosophiam  ad  istas 
res  admodum  utilcm  non  futuram.  Non  praesto  est,  neque 
in  transitu  capitur,  ncquc  ex  praenotionibus  intellectui  bland- 
itur,  nequc  ad  vulgi  captum  nisi  per  utilitatem  et  effecta 
desccndet. 

Sint  itaque  (quod  foelix  faustumque  sit  utrique  parti)  duae 
doctrinarum  emanationes,  ac  duae  dispensationes ;  duae  simi- 
liter  contemplantium  sive  philosophantium  tribus  ac  veluti 
cc^nationcs  ;  atque  illae  neutiquam  inter  se  inimicae  aut 
alienae,  scd  foedcratac  et  mutuis  auxiliis  devinctae :  sit 
denique  alia  scientias  coleudi,  alia  inveniendi  ratio.  Atquc 
quibus  prima  potior  ct   acceptior   est,  ob  fcstinationcm,  vel 
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vitae  civilis  rationeSj  vcl  quod  illam  alteram  ob  mentis  in- 
firmitatem  caperc  et  complccti  non  po.sslnt  (id  quod  longe 
plurimis  accidere  necesse  est),  optamus  ut  iis  foeliciter  et  ex 
voto  succedat  quod  aguiit,  atque  ut  quod  sequuntur  teneant. 
Quod  si  cui  mortalium  cordi  et  curac  sit,  non  tantum  inventis 
haererc  atque  iis  uti,  sed  ad  ulteriora  penetrare  ;  atque  non 
disputando  adversarium,  sed  opere  naturam  vincere  ;  denique, 
non  belle  et  probabiliter  opinari,  sed  certo  et  ostensJve  scire ; 
tales,  tanquam  veri  scientiarum  filii,  nobis  (si  videbitur)  se 
adjungant;  ut  omissis  naturae  atriis,  quae  infiniti  contriverunt, 
aditus  aliquando  ad  interiora  patefiat.  Atquc  ut  melius 
intelligamur,  utque  illud  ipsum  quod  volumus  ex  nominibus 
impositis  magis  familiaritcr  occurrat,  altera  ratio  sive  via 
Andcipatio  Mcntis,  altera  Interpretatio  Naturae^  a  nobis  ap- 
pcllari  consuevit. 

Est  etiam  quod  petendum  videtur.     Nos  certc  cogitationem 

suscepimus  et  curam  adhibuimus,  ut  quae  a  nobis  proponentur 

non  tantum  vcra  csscnt,  scd  ctiam  ad  animos  hominum  (Hcet 

miris   modis   occupatos    et    interclusos)  non   incommode  aut 

aspere  accedcrcnt    Veruntamen  aequum  est,  ut  ab  hominibus 

impctremus  fin  tanta  praesertim  doctrinarum  et  scientiarum 

restauratione)  ut  qui  de  hisce  nostris  aliquid,  sive  ex  sensu 

proprio,  sive  ex  authoritatum  turba,  sivc  ex  demonstrationum 

formis  (quae  nunc  tanquam   Icgcs   quacdam  judiciales  inva- 

lueruntj,  statuere  aut  existimarc  velit,  ne  id  in  transitu  et  velut 

aliud  agcndo  facere  se  posse  speret ;  sed  ut  rem  pemoscat ; 

nostram,  quam  describimus  et  munimus,  viam  ipsc  pauUatim 

tentet  ;   subtilitati  rerum  quae  in  experientia  signata  est  as- 

suescat ;    pravos  denique   atque   alte   haerentes  men- 

tis  habitus  tempestiva   et  quasi   legitima   mo- 

ra  corrigat;  atque  tum  demum  (si  placue- 

rit)  postquam  in  potestate  sua  cssc  coe- 

pcrit,  judicio  suo  utatur. 
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SUMMARY    OF    BOOK    I 


The  First  Book  of  the  Novum  Organum,  which  was  destgned  to  be  a 
sort  of  introduction  to  the  whole  work,  is  called  in  the  Partis  Secundae 
Delineatio  (EUis  and  Spedding,  vol.  iii.  p.  552)  'pars  praeparans/  in 
opposition  jto  the  'pars  informans,*  which  was  to  be  comprised  in  the 
remaining  books.  The  following  brief  account  of  its  contents  may  be 
of  service  to  the  reader.  Aphs.  1-3 1  consist  of  certain  preliminary  remarks, 
chiefly  on  the  futility  of  the  methods  of  enquiry  at  present  in  use  and 
the  necessity  of  a  more  faithful  study  of  Nature.  In  Aphs.  33-37,  he 
makes  a  kind  of  apology  for  the  introduction  of  a  new  method.  Aphs. 
38-70  contain  the  doctrine  of  the  Idola,  to  which  Bacon  justly  attaches 
the  utmost  importance.  *  Primo  enim  mentis  area  aequanda,  et  liberanda 
ab  eis  quae  hactenus  recepta  sunt.'  (Partis  Secundae  Delineatio,  EUis 
and  Spedding,  vol.  iii.  p.  548.)  Then  foUow  the  signs,  five  in  nuitiber,  of 
the  weakness  and  inutility  of  preceding  philosophies  (Aphs.  71-77).  These 
are  foUowed  by  the  causes,  fifteen  in  number,  of  so  long  continuance 
in  error  (Aphs,  78-92).  In  the  middle  of  Aphorism  93,  he  passes  on 
to  the  Grounds  o£  Hope  in  the  future  progress  of  Science.  These  are 
twenty-one,  and  occupy  Aphs.  92-115.  The  next  three  Aphorisms  contain 
three  cautions  or  warnings.  Aphs.  119-121  contain  three  apologies.  Then 
follow  the  answers  to  four  possible  objections  (Aphs.  123-126).  The  next 
Aphorism  is  of  great  importance,  as  vindicating  for  the  appUcation  of  his 
method  not  only  the  field  of  natural,  but  also  that  of  moral  and  mental 
science.  The  reraainder  of  the  Book  (Aphs.  128-130)  consists  of  certain 
misceUaneous  remarks,  forming  the  transition  to  Book  ii. 


APHORISMI 

DE     INTERPRETATIONE 

NATURAE 

ET  REGNO  HOMINIS. 
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Aphorismus. 

L 

HOMO,  naturae  minister  et  interpres,  tantum  facit  et  intclligit 
quantum  dc  naturac  ordine  re  vel  mente  obscrvaverlt :  nec 
amplius  scit,  aut  potest '- 


'  'Man,  theserrantand  interpretcrof  Nature,  docs  and  understands  just 
so  much  as  Iie  has  discerned  concerning  the  ordcr  of  n.iture  by  observation 
or  reflcclion  {or  by  the  ob^ervation  of  things  or  of  hiniscll):  nor  does 
he  know  morc,  or  can  hc  do  more.' 

The  precise  meaning  of  Ihc  words  re  veJ  mente  ohjen^at-erit  is  not  clear. 
TTie  distinction  intended  may  be  eithcr,  as  I  am  inclined  to  think  is  the 
case,  l>etwecn  Ihe  obscrvation  of  facts  and  the  siibsequcnt  proccss  of  medi- 
lation  or  reflcction  on  such  obscrvation,  or  bctwccn  thc  obscrvation  of  thc 
extcmal  world  and  that  uf  oiir  uwn  niinds,  extemal  and  internal  pcrceptiont 
as  thcjr  havc  becn  callcd.  According  to  elther  intcrpretntion,  Ihe  passage 
wil!  remtnd  the  reader  of  the  main  positions  in  Locke*s  Essay,  to  which 
it  might  well  serve  as  a  motto.  Though  thc  prccise  mcaning  of  thc  words 
is  obscurc,  the  purport  of  thc  Aphorkm  is  plain.  Man,  if  he  would  learn 
or  do  anything,  must  carefully  watch  Ihe  processes  of  Nature,  must  register 
and  interpret  her  phenomena.  This  is  his  only  way  either  to  knowledge 
or  power. 

The  same  sentence,  with  a  slight  variation,  occurs  towards  the  end  of 
the  DLstnbutio  Operis.  Its  connection  in  tliat  placc  with  thc  preccding 
and  succeeding  sentences  is  worthy  of  notice,  *Neque  enim  agitur  solum 
fclicitas  conteniplativa,  sed  vcrc  res  humanae  et  fortunae,  atque  omnis 
operum  potentia.  Homo  enim  naturae  minisLer  et  interprcs  tantuni 
facit  et  intelligit,  quantum  dc  naturae  ordine,  oprre  rel  mente,  observaverit : 
nec  amplius  scit,  aut  potest.  Neque  enim  ullae  vircs  causarum  catenam 
solverc  aut  perfringere  possint,  neque  natura  aliter  quam  parendo  >iDcitur.* 
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II. 

Nec  manus  nuda,  nec  intcllectus  sibi  permissus,  multum 
valet ;  instrimientis  et  auxiliis  rcs  perficitur;  quibus  opus 
est,  non  minus  ad  intellectum,  quam  ad  manum.  Atque  ut 
instrumcnta  manus  motum  aut  cient  aut  regunt ;  ita  et  in- 
strumenta  mentis  intcllectui  aut  suggerunt  aut  cavent. 

III. 
Scientia   ct   potentia   humana   in   idem   coincidunt^   quia 
ignoratio    causae   destituit   effectum.     Natura   enim    non   nisi 
parendo  vincitur^:   et  quod  in  contcmplatione  instar  causae 
est,  id  in  operatione  instar  regulae  cst. 

IV. 

Ad  opcra  nil  aliud  potest  homo,  quam  ut  corpora  natu- 
ralia  admoveat  et  amovcat :  rcliqua  natura  intus  transigit  *. 

V. 

Solent  se  immiscere  naturae  (quoad  opera'')  mechanicus, 
mathcmaticus,  medlcus,  alchemista,  ct  magus;  sed  omnes  (ut 
nunc  suiit  res)  conatu  lcvi,  successu  tenui''. 

^  The  same  thought  is  often  briefly  expressed  in  English  under  the 
form;  *  Knowledge  is  Powcr.'  It  raay  be  reinarked  that  Power  always 
implies  Knowledge,  but  Knowledge  does  not  aKvays  give  power.  To  do 
a  thing,  we  must  know  how  to  do  it,  hut  there  are  some  departments 
of  knowledge  wliich,  however  intejesting  in  themselves  or  valuable  as 
instruments  of  menlal  disciplinc,  do  not  appear  to  increase  our  power 
over  Nature. 

Bacon  seldom  loscs  any  opportunity  of  insisting  on  the  practical  ap- 
plications  of  scicnce.  Profcssor  Playfair  truly  reraarks  that  the  want  of 
connection  between  the  scienccs  and  arts  was  one  of  the  principal  defects 
which  Bacon  dcplorcd  in  the  philosophy  of  his  time. 

*  We  must  patiently  observe  Nature,  if  we  wish  to  acquire  any  control 
over  hcr  operations.  Our  '  rules*  arc  mercly  copies  and  adaptations  of  the 
•  causes'  whlch  we  see  at  work  in  the  exteraal  world.  The  same  sentence» 
slightly  altered,  is  repcated  in  Aphorism  129.     See  note  on  it  in  that  place. 

*  Wc  cannot  create;  we  can  only  combine  or  scparate  bodies  already 
existing.  '  In  Art,'  sa\s  Playfair,  'man  does  nothing  more  than  bring 
thin;L;s  nearer  to  one  anotherj  or  carry  them  farthcr  off;  the  rcst  is 
perfonned  by  Nature,  and  on  luost  occasions  by  means  of  which  we 
are  quite  ignorant.' 

*  So  far  as  concerns  the  active  or  operative  part  of  knowledge,  that  is  to 
say,  Art  as  distinguishcd  from  Science. 

*  Mr.  Kitchin  has  Ihe  following  note :  'As  to  the  Mechanician.  the 
Matlieraatician  and  the  Physician,  Bacon's  rcmarks  were  being  falsified  at 
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VI. 

Insanum  quiddam  csset,  et  in  se  contrarium,  existimare  ea. 
quae  adhuc  nunquam  facta  sutit,  ficri  posse,  nisi  per  modos 
adhuc  nunquam  tentatos. 

VII. 

Gcncrationcs  mcntis  ct  manus  numcrosac  admodum  viden- 
tur  in  libris  et  opificiis.  Sed  omnis  ista  varietas  sita  est  in 
subtilitate  eximia,  et  derivationtbus  paucarum  rcrum,  quae 
innotucrunt ;   non  in  numcro  axiomatum^. 

the  very  time  he  wrote. — iNIechanics  had  produced  fly-clocks,  telescopes, 
and  othcrusefut  contrivances— Mathematfcsboasted  of  Kepler  and  G:ili]eo; 
and  the  discoveries  of  Haney  and  Gilbert  were  opcning  out  a  new  world 
for  Medical  research.  But  Bacon  could  scarcely  havc  discerncd  all  this, 
and  his  jealousy'  (or,  as  I  should  rather  say,  distrust)  'of  bis  contem- 
porarics  (cf.  I.  54)  would  scarccly  have  allowed  him  to  acknowledge 
their  worlh.  Besides  this  he  was  utterly  ignorant  cf  Mathematics  (see 
Hallam,  Lit.  Eur.  vol.  U.  iii.  3.  §  78).  Alchemy  was  ccrtainly  thoroughly 
cmpirical  and  faulty;  for  '*at  this  timc  Chemistry  seemed  to  have  an 
elective  attraction  for  everything  that  was  absurd  and  unfoundcd."  (Play- 
fair.)  And  Magic,  which  stiU  cxerted  grcat  influence,  was  as  bad.  Sir 
T,  Browne,  Rel.  Med.  i.  31,  gives  &oi»e  account  of  it;  vvhicli  is  worUi 
consuiting  as  it  givcs  thc  views  of  a  physician  and  contemporary  of  Bacon. 
Cf.  also  Dc  Augm.  Sc.  iii.  5,  and  Adv.  of  Lenrning,  Bk.  ii.' 

In  Aph.  85,  Bacon  distinguishes  between  Natural  and  Superstitious 
Magic.  Xatural  Magic  is  treatcd  in  the  De  Augmentis,  lib.  iii.  cap.  5,  as 
supplementary  lo  the  Inquisition  of  Korms,  and  vindicated,  when  dis- 
tinguished  from  the  'false  and  ignoble  kind/  as  a  legitimate  branch  of 
cnquiry.  *Si  igitur  desiderari  eam  partem  Metaphysicae  quae  de  Formis 
agit  posuimus,  sequitur  ut  Naturalts  etiam  Magia,  quae  ad  eam  est  relativa, 
similiter  desideretur.  Verum  hoc  loco  posttilandum  videtur^  ut  vocabtilum 
istud  Magtae,  in  deteriorem  partem  jainpridem  acceptum,  antiquo  et 
honordico  sensui  restitualur.  Etenim  Magia  apud  Persas  pro  sapientia 
sublimi,  et  scientia  conscnsuum  reruni  universalium,  accipiebatur ;  atque 
etiam  tres  illi  regcs,  qui  ab  Oriente  ad  Christiim  adorandum  venerunt, 
Magorum  nomine  vocabanlur.  Nos  vero  eam  illo  in  sensu  inteltigimus, 
ut  sit  scienlia  quae  cognitionem  Formarum  Jhifirarum  ad  oi>cra  admiranda 
deducat ;  atque,  quod  dici  solet,  activa  cum  pasiiins  conjungendo  magnalia 
naturae  manifestet.* 

The  substancc  of  this  Aphorisni,  greatly  expanded.  occupies  the  two 
first  paragraphs  of  the  Cogiiata  ct  Vi«a.  These  paragraphs  are  too  long  to 
be  extracted,  bul  they  may  bc  rcad  by  the  student  wiih  advantagc.  See 
also  Filum  Labyrinthi  sivc  Fomnila  Inquisitionis,  ad  init.  (E.  and  S., 
tol.  iii.  pp.  496,  497). 

'The  word  Axioma  is  used  by  Bacon  of  any  general  proposition.  In 
Apborism  103,  Axiomala  arc  contrasted  with  *Opcra'  and  *  particularia.' 
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VIIL 
Etiam  opera,  quae  jam  inventa  sunt,   casui   debentur   et 


In  Aphorism  104,  he  spcaks  of  'axiomata  gencraJissiroa'  ('quaha  sunt 
prmcipiaj  quae  vocant,  artiuni  et  rerum'),  'axiomatamedia/  and  'axiomata 
minora'  or  'infima/  Of  the  last  he  says,  *Etenim  axiomata  inlima  non 
multum  ab  experientia  ntida  discrepant.* 

In  thc  works  of  Aristotle,  the  word  d|c*>/Mi,  even  when  confined  to  its 
logical  sensc,  is  cmployed  in  no  less  than  three  significations.  Sometimes 
it  is  uscd  for  any  proposition  whatever,  as,  for  instance,  in  Topics,  ix.  or 
Soph.  EL,  24  (cd.  Bekker,  p.  179  b.  [2-15):  aunj  3'  oIk  larait  'tf  tis  /a^  <V1 
Tov  (tdcVat  crW  eVi  rotJ  nvtu  tj  Truts  Cj^fix'  ro  aura  a^l<afut  Xaft^ai^,  oioc  «t  odc 
fVri  TroTvp,  tiTTi  if  CTof.  Cp.  Topics,  viii.  T  (p.  156  a.  23),  viii.  3  (p.  159  a. 
4,  5).  Sccondly,  Aristotle  shews  that  he  is  aware  of  the  signification  in 
which  tbe  term  was  empioyed  by  mathematicians,  who  then,  as  now,  desig- 
nated  the  first  principJes  of  their  science  as'axioms.'  AtKTtoy  Hi  iroTtpov 
fiias  Tf  «Vf/MJf  firta^TTiiirji  TTfpi  ts  rioy  ly  rolr  jsa&r^^aai  KnXov^ifVirip  a^KafiaTuv  kqi 
rrepi  rijs  ov<rtas,  Mctaphysics,  iii.  3  (1005  a.  19-21).  Lrustly,  he  employs  ihc 
tcrm  in  a  peculiarly  technical  scnse  of  his  o^-vn,  to  designatc  those  ultimate 
principles  or  postuiates  which  are  necessary  not  to  the  knowledge  of 
this  or  that  particular  scicncc  but  lo  any  knowledge  whatsoever.  In 
this  sense,  a'|<w/iara  are  contrasted  with  diatis,  the  first  principles  of  this 
or  that  particular  science.  'A/xtVoy  fi'  afixfji  injXXoytcmr^f  Bftnv  fiiy  Xryttt 
^f  firj  fffTt  iUi^ai,  fitjS'  iivfiyin;  J^^^Eif  riiv  fiaBrfa-optpvp  rC  tff  5*  avayKrj  ij(rip  t6» 
oTiOvv  nadqtrofjifvoVf  dfiw^a"  ftm  yap  tvia  TOiaiTa'  toDto  yap  fiaXtar'  tnt  rots 
rototrroiff  ttatdaptv  ovofxa  Xfyfi*».  An.  Post.  i.  2  (p.  73  a.  14-18).  Cp.  i.  10. 
As  an  cxamplc  of  *Axioms'  in  this  sense  may  be  adduced  the  *Law  of 
Gontradiction,'  which  Aristotle  describes  (Metaphysics,  iii.  3,  p.  1035  b.  33, 
54)  as  <Pvafi  ap)(f}  KtH  rayv  liWosv  u^toifidrcoi'  TTavru»'. 

Some  logicians,  esi>ecially  those  of  the  school  of  Ramus,  use  the  word 
Axioma  as  the  equlvalent  of  Propositio  cir  Judicium.  Thus  Milton  (Ars 
Logica,  lib.  ii.  cap.  2}  defines  and  defcnds  this  use  of  the  vord  as  follows: 
'-A.xioma  est  dispositio  argumenti  cum  argumento',  qua  esse  aliquid  aut 
non  essc  indicatiir.  Axioma  saepe  Aristoteli  si^ificat  propo^itionem  sive 
sentenliam  ita  claram,  ut  quasi  digna  sit  cui  propter  se  fides  habcatur. 
Alias  axioma  et  propositionem  sive  sententiam  qiiamlibeL  pro  eodem  is 
habet :  et  rcctc  quidcni:  ut  enim  sentcntia  a  scntio,  i.  c.  exislimo  vel 
arbitror,  ila  axioma  a  verbo  Graeco  quod  idem  significat,  derivatur.  Atque 
hujus  vocisgeneralcrn  hancsigniticationem  apud  vcteresDialecticosreceptam 
fui^se,  ex  Ciceronc,  Plutarcho,  Laertio,  Geilio,  Galcno  lib.  xvi.  c  S  etc.  constal.* 
Cicero,  following  the  Stoics,  appears  invariably  lo  use  the  word  in  this 
scnse,  *  Nempe  fundamcntum  dialecticae  est,  quidquid  enunlietur  (id 
autem  appellant  afi«ftn,  quod  est  quasi  effalum)  aut  venun  esse  aut  falsunu* 
Acad.  II.  39.  *Omne  pronuntiatimi  (sic  enim  mihi  in  praesentia  occnrrit, 
ut  appellarem  d^iupa ;  utar  post  alio,  si  invcnero  mclius)  id  ergo  est 
pronunttatum,  quod  est  vcrum  aut  talsum.'     Tusc.  i.  7.     Bacon*s  usage  of 
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"experientiae",  magis  quam  scientiis:  sclentiae  enim,  quas 
nunc  habemus,  nihil  aliud  sunt  quam  quaedam  concinna- 
tiones  rerum  antea  inventarum ;  jion  modi  inveniendi,  aut 
designationes  novorum  opcrum. 

IX. 

Causa  vero  et  radix  fcre  omnium  malorum  in  scicntiis  ea 
una  est;  quod  dum  mentis  humanac  vires  falso  miramur  et 
extollimus,  vera  ejus  auxilia  non  quaeramus. 

X. 

Subtilitas  naturae  subtih"tatem  scnsus  et  intcllcctus  mukis 
partibus  superat";  ut  pulchrae  illae  meditationes  et  specula- 

thc  word  seenis  to  difler  from  this  only  in  rcslriclini?  it  to  general 
proposilions,  that  is,  in  cxcluUln^  tlie  *  axionu  particuliire*  and  the 
'  axioma  proprium'  of  the  Ramists. 

The  word  is  frequently  restricted  to  self-evident  propositions,  whcther 
coninion  lo  all  «riences,  or  pcculiar  to  some  particular  science.  I  hus 
Chauvin  in  his  Lexicon  Philosophicum  defincs  an  Astiom  as  '  sententia 
generalis  cuilibel  attendenti  nota,'  and  \ve  cominonly  speak  of  truths, 
which  requirc  no  proof,  as  '  axiomatic/ 

Newlon's  use  of  llic  woid  appears  to  be  less  general  than  that  of  Bacon. 
Though  he  does  not  restrict  it  to  self-evident  propositions,  or  to  those 
Irutlis  which  are  common  to  all  sciences,  he  appears  to  use  it  exclusively  of 
the  first  principles  of  any  particular  science.  Thus,  in  the  Principia, 
hc  speaks  of  the  *  Axiomata  sive  Leges  Motus,'  and  at  the  beginning  of  the 
Optics  he  enumerates  five  Axioms,  such  as  that  *The  Angles  of  KeHexion 
and  Rcfraction  lie  in  onc  and  Ihe  samc  Plane  with  Ihc  Angle  of  Incidence/ 
*Thc  Angle  of  Reflcxion  is  equal  to  the  Anyle  of  Incidence,'  etc.  Tliese 
would  answer  to  the  '  Axiomala  Gencralissima'  of  Bacon. 

We  have  secn  that  Cicero  proposes  the  word  'pronuntiatum'  as  a 
translation  of  d^/u/jui  in  its  more  general  sense,  uhen  used  as  the  equi- 
Talent  of  proposition.  The  words  'maxim,'  *principle,'  or  'dignitas' 
sometimes  replace  it  in  tts  more  restricted  senses. 

Thc  student  will  find  a  long  note  on  thc  etymology  and  meaning  of 
thc  word  '  Axiom '  in  HamiIton's  edition  of  Reid,  pp.  764-6. 

•  i^irrifHa,  empiricism,  mere  experience,  as  distinguished  from  properly 
dirccted  observation  and  experimcnt.  For  a  distinction  bclwecn  the 
differcnt  kinds  of  experieuce  and  their  bearing  on  discovery,  see  De 
Augmentis,  lib.  v.  cap.  2. 

'  Mr.  Kitchin  here  very  appositely  quotcs  Avistotle,  Mctaph,  a,  1, 
*l<r«*fi  8f  Kai  Tfjv  ;^ii^<7rf'r7TOff  oinji^%  Kara  di'o  rpoTtovi^  ovk  tv  rotv  irpHyfiatriv^ 
aK\*  «V  ^^i**  tA  atnof  tivTr)t.  "Qantp  yap  xai  rn  twi»  tfVKTtpi^atv  oftpuTa  npos  to 
i/»<yyoj  «\ft  t6  fit6  rjfitpavy  ovra  khi  jijs  i}^fTtpa%  ^kv;^^E  6  ►oiw  npos  ra  Tff 
t^vatt  (fMWtptiiTaTa  miirrMV* 
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tiones  hiimanae  ct  causationes  ^**  res  malesana  sint,  nisi  quod 

non  adsit  qui  advertat^*- 

'    XL 
Sicut  scientiae^-j  quae  nunc  habentur,  inutiles  sunt  ad  in- 
ventionem  operum  ;  ita  et  logica,  quae  nunc  habetur,  inutilis 
est  ad  invcntionem  scientiarum. 


To  thc  same  effect  we  find  a  passage  in  Galileo*s  Dialogo  dei  Massimt 

Sistemi,  Giornata  Prima  (Sir  Thomas  Salusbury's  Translation,  pp,  84,  85) : 

Sagrriitis.  '  I  ever  accounted  extraordinary  madness  tbat  of  those  who 
wouldl  mabe  bnman  romprehenston  the  moasure  of  what  naturc  hath  a 
power  or  knowledgc  to  effect ;  whereas  on  thc  conLrary  there  is  not  any 
Ihe  least  efTcct  in  Xatnrc,  which  can  be  fiilly  understood  by  thc  most 
spcculative  wits  in  the  world.  This  thcir  so  vain  presumption  of  knowing 
all,  c:m  take  beginning  from  nothing,  uiiless  from  their  never  having  known 
anything ;  for  if  one  hath  but  once  only  experienced  the  perfect  knowlcdge 
of  one  only  thing,  and  bul  truly  tasted  what  it  is  to  know,  he  shall  perceive 
that  of  infinitc  othcr  conclusions,  he  understands  not  so  much  as  one.* 

^**  A  post-classical  word.  '  Controversies,'  Du  Cange  explains  it  as 
'  Lis,  controversia,  placitum/  and,  amongst  othcr  authorities,  quotes  Gregor. 
Magn.  iib.  i.  epist.  9:  *  Kincs,  de  quibus  causatio  mota  est;*  Concilium 
Arelatense,  an.  815.  can.  16  :  '  Ne  in  Dominicis  diebus  publicae  mercatae, 
ncquc  causationes  disceptationesquc  exerceantur.* 

The  word  occurs  in  the  sense  of  an  'excuse*  or  'apology*  as  early 
as  thc  timc  of  Aulus  GolIiiLs  ('Atque  id  fecenmt  ne  causatio  ista  aegri 
corporis  perpetuani  vacationem  daret  fidem  detrectantibus,  jurisque  ac- 
tiones  declinantibus,'  Noctes  Atticae,  lib,  xx.  cap.  i),  but  that  does  not 
seem  to  be  its  meaning  in  this  place, 

"  \Ve  cannot  place  ourselves  sufficicntly  apart  from  the  crowd  in  which 
we  move,  to  obtain  anything  like  an  adequate  idea  of  its  cccentricitics  and 
delusions. 

"  Aphorisms  xi-xiv  should  be  considcred  in  conncction  with  each 
other.  They  contain  the  sum  of  Bacon*s  compbint  against  the  old  logic. 
Thoiigh  thc  scholastic  logic  recognised  Induction  as  a  fonn  of  reasoning, 
it  failed  to  see  iis  impnrtance,  and  had  not  attempted  lo  lay  down  any 
niles  for  its  employment,  Hence,  practically,  it  was  exchisively  a  syllo- 
gistic  logic.  Now  it  is  thc  function  of  syllogism  to  dcvclope  the  con- 
sequcnces  of  a  principle,  not  to  examine  the  principle  itself,  But,  unless 
we  examinc  the  principle,  how  can  we  be  certain  of  the  truth  of  the 
consequences ?  Wc  may  only  bc  multiplying  crror  instead  of  trnth.  The 
conclusion  of  every  new  syllogism  may  be  only  onc  error  the  more,  and, 
from  the  false  confidence  which  the  mere  reiteration  of  a  proposition 
begcts  in  the  mind,  a  principle  which  at  first  was  received  with  hesitation 
may  comc  to  be  rcgarded  as  unassailable,  and  be  assumed  as  placed  beyond 
all  doubt.  Whcn  men  havc  reared  a  vast  supcrstructure  of  reasoning, 
thcy    are    naturally   unwilling    to   examinc   thc    foundations,      What    ia 
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Logica,  quae  iti  usu  cst,  ad  crrores  (qui  in  notionibus 
vulgaribus  fundantur)  stabilicndos  et  (igendos  valct,  potius 
quam  ad  inquisitioncm  vcritatis ;  ut  magis  damnosa  sit,  quam 
utilis. 


XIII. 
Syllogismus  ad  principia  scientiarum  ^^  non  adhibetur,  ad 


rcquired,  thcn,  not  in  ordcr  to  rcphce,  but  in  ordcr  to  supplcment,  tl:e 
old  logic,  is  2  lojjic  wliich  sUall  guarantee  the  premisses  a-s  well  as  the 
conclusions,  which  shaU  probc  thc  validity  of  our  elcmentary  notions  and 
first  principles,  as  well  as  develope  iheir  ulterior  consequences.  Such  a  logic 
Bacon  proposcd  to  supply,  or  at  least  to  inaugurate. 

That  Bacon  recognised  the  funclion  of  thc  Syllogism  as  supplementary 
to  Induction,  is  evident  tVoni  several  passages  of  the  Novum  Organum 
itself.  But  pcrhaps  his  most  explicit  statemcnt  on  this  subjcct  is  lo  be 
found  in  a  letter  tu  Father  Baran^an  (published  tn  Spedding's  Lctters  and 
Life  of  Bacon,  vol.  vii.  pp.  375-7).  This  letter,  which  is  also  interesling  on 
other  accounls,  contains  the  foUowing  passages : — 

*  Non  est  meum  abdicare  in  totum  sy  llogismum.  Res  est  syllogismus^ 
magis  inhabilis  ad  praecipua,  quam  inutilis  ad  plurirna. 

•Ad  Mathematica  quidni  adhibcatur.'  Cum  fluxus  matcriae  et  incon- 
stantia  corporis  physici  illud  sit,  quod  inductioncm  desideret;  ut  pcr  eam 
veluti  figatur,  atquc  inde  eruantur  notiones  bene  terminatae, 

'  De  Metaphysica  ne  sis  soliicitus.  Nulla  enim  erit  post  veram  Physicam 
inventam;  ultra  quam  nihi)  practer  divina. 

'  In  Physica  prudenter  notas,  et  idem  tecum  sentio,  post  notiones  primae 
classis,  et  axiomata  super  ipsas,  per  inductionem  bene  eruta  et  terminatn, 
tuto  adfaiberi  syllogismum,  modo  inhibeatur  saltus  ad  gencralissimai  et  fiat 
progressus  pcr  scalam  convcnientem.' 

On  ihc  placc  of  Induction  in  Aristotle*s  systcm  of  logic,  we  have  spokcn 
10  the  Introduction. 

"  The  afi-)(ni  of  Aristotle.  That  the  «pxai»  being  the  ultimate  major 
premisscs  from  which  syllogism  proceeds,  do  not  themselves  admit  of 
syllogislic  proof,  is  constantly  insistcd  on  by  AristoUe.  Sec,  for  instance, 
An-  Post,  i.  2  (71  a.  7),  apx^  ^'  iaTiv  airodfi^rmc  irpora<ris  afinrofy  Sfittros  di 
J^t  ftrf  €<m¥  akXtf  Tz^fpa.  He  also  constantly  insists  on  the  fact  that  thesc 
ultimate  principlcs  must  be  gained  by  induction.  See,  for  instancc,  Elhics, 
▼i.  3.  (3J,  'E«  npoyifuiaKofUvttir  Hi  rraaa  didatrKoA/a,  &air€p  Koi  iv  roiff  uyaAvr»- 
ulc  XiyopM»'  if  fitP  yap  di  «VuytDy^r,  fj  di  tTv\\oyt(Tpa.  'H  piv  dfj  inayajyh 
apxi  <(n'(  Kal  tov  Ka66\oVf  6  £c  avWayio-fios  ix  rotv  KaB6\ov,  h.ia\v  Spa  apxaX 
«^  Itv  o  avWoyiapoff  &v  oi/K  iari  av\Xtryi.ap6s'  ijrayayij  lipa.  Amon^t  other 
dccisive  passages  to  the  same  cffect  may  be  spccially  cited  An.  Post,  ii.  19, 
and  Metaph,  i,  1. 
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media   axiomata    frustra    adhibetur  ^*,   cum    sit  '^   subtilitati 
naturae  longe  impar.     Assensum  itaque  constringit,  non  res, 

XIV. 

Sylloglsmiis  ex  propositionibus  constat,  propositiones  ex 
verbis,  verba  notionum  tesserae  sunt^''.  Itaque  si  notiones 
ipsae  {id  quod  basis  rei  est)  confusae  sint,  et  temere  a  rebus 
abstractae ;  nihil  in  iis,  quae  superstruuntur,  est  firmitudiais, 
Itaque  spes  est  una  in  indnctione  vera 

XV. 

Tn  notionibus  nil  sani  cst,  nec  in  logicis,  nec  in  physicis 
non  sitbstantia^  non  quaiitas,  agtre^  pati^  ipsum  esse^  bonae 
notiones  sunt ;   multo  minus  grave^  icvCy  densum^  ienue,  humi^ 
dum^  siccum^  getieratio^  corruptio^  attrahcrc^  fugare,  elementttm^ 

"  For  if  the  principfa  sctcntiarum  be  uncertain,  the  axiomata  niedia, 
which  are  deduccd  from  thcm,  mvist,  of  coursc,  bc  unccrtain  as  welL 
AVe  cannot  rely  on  the  truth  of  thc  conclusion,  till  we  have  placed  bcyond 
doubt  the  truth  of  the  premisses. 

^*  1  he  rcason  here  assigned  applies  to  both  the  preceding  clanses. 

'*  The  spoken  or  writlcn  word,  it  is  true,  is  only  the  symbol  of  the 
notioii  iu  tbe  mind  of  the  speaker  or  wriler,  but  could  the  notion  it^^elf 
bc  fonncd  or  retained  without  the  use  of  lan^age  ?  This  or  that 
particular  word  is,  of  coursc,  separable  from  the  corrcsponding  idca  (as 
is  shewn  by  the  mcre  fact  of  translation  from  one  languagc  into  another), 
but,  witliout  thc  use  of  signs  of  some  kind  or  othcr,  wc  could  hardly  think 
at  all,  These  considcralions,  however,  do  not  affect  the  truth  of  Bacon's 
eriticism.  Whether  we  speak  of  the  uitimate  constituents  of  the  syllogism 
as  words  or  notions,  it  is  essential  to  all  reasoning  tbat  wc  should  have  a 
clear  understanding  of  them. 

"  Cp.  ii,  19,  with  the  notes  on  that  Aphorism.  At  first  slght,  it 
may  not  seem  plain  why  tt  should  be  thc  office  of  Induction  to  remedy 
Ihe  defect  of  obscure,  false,  or  inadcquale  nolions.  But  all  notionsj 
we  miist  rccollect,  involve  judgments,  In  forming  or  attempting  to 
realise  a  notion,  we  really  assert  a  number  of  propositions.  Thus 
if  1  put  before  my  mind  ihe  notion  of  gold,  I  think  of  it  as  yellow, 
mallcable,  heavy,  capable  of  being  exchanged,  etc,  and,  without  forming 
thcse  judgmenLs,  I  should  not  realise  the  notion.  Now,  whcn  we  are 
deaiing  with  Nature,  sound  judgments,  and,  therefore,  sound  notioos  can 
only  be  gaincd  by  obscr\-ation  of  facts  and  a  legitimate  generalisation  from 
those  facls,  We  may  see  from  what  has  becn  said  that  the  Detinilion 
of  natural  objects  or  qualities  (as  distinct  from  mercly  technical  terms) 
ouglit  always  to  rcst  on  previous  inductions. 
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maieria,  forma^  et  id  geniis  ;  scd  omnes  phantasticae  et  male 
terminatae  '*, 

XVI. 

Notioncs  infimarum  specicrum,  kovnnis,  canis^  colHmbac^ 
et  prehensionum  immediatarum  sensus,  calidi^  f^igidi^  ^lbi^ 
ttigri^  non  fallunt  magnopere ;  quae  tamen  ipsae  a  fluxu 
materiae  et  commissionc  rcrum  quandoque  confunduntur^'-' ; 
reliquae  omnes  (quibus  homincs  hactenus  usi  sunt)  aberra- 
tiones  sunt,  nec  debitis  modis  a  rebus  abstractae  et  excitatac. 

XVII. 

Nec  minor  est  hbido  et  aberratio  in  constitucndis  axlomati- 
bus,  quam  in  notionibus  abstrahcndis ;  idquc  in  ipsis  prin- 
cipiis,  quae  ab  inductione  vulgari-*^  pendcnt.  At  multo  major-' 
est  in  axiomatibus,  et  propositionibus  infenoribus,  quae  educit 
syllogismus, 

XVJII. 

Quae  adhuc  inventa  sunt  in  scientiis,  ea  hujusmodi  sunt,  ut 
notionibus  vulgaribus  fere  subjaceant :  ut  vcro  ad  intcriora  et 
rcmotiora  naturae  pcnctrctur,  neccsse  est  ut  tam  notiones 
quam  axiomata  magis  certa  et  munita  via  a  rcbus  abstra- 
hantur,  atquc  omnino  melior  et  certior  intcllcctus  adopcratio 
in  usum  veniat. 

XIX. 

Duae  viae^  sunt,  atque  esse  possunt,  ad  inquirendam  et 

"  Ill-defined. 

"  It  must  be  recollected  Ihat  there  is  no  breach  of  continuity  in  Nature 
as  ihere  is  in  our  disiinctions.  Hcnce,  our  terms  or  notions  are  never 
exhaubtive  or  adequately  representalive  of  llie  cndless  variettes  of  Nature. 
Mr.  EIIU  proposcs  to  read  commistionc  for  commissione.  *  From  the 
context  it  is  clear  that  Bacon  means  that  the  union  of  bodies  of  different 
kinds,  by  giving  rise  to  ncw  qualitics  aml  species  intenncdiate  to  those  for 
which  we  have  recogniscd  namcsj  tends  to  confuse  our  ideas  of  the 
latter.  1  think  therefore  we  ought  to  rcad  "comuiistione"  for  "com- 
missione."  * 

*  He  is  alluding  to  the  Inductio  \gt  enumcrationcm  simplicem  as  dis- 
tinguished  from  Ihe  Scienlific  Induction  by  which  he  proposes  to  replacc  it. 

"  For,  by  dcducing  error  from  error,  we  recedc  furlher  and  further 
from  the  truth. 

•*  !t  should  be  noliccd  that  cvcn  ihe  falsest  and  flimsicst  gencraHsations 
about  Nature  resl  upon  sonic  sliglit  basis  of  fact.    After  ubscrvini^  a  few 
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inveniendam   vcritatcm.      Altcra  a    sensu   et    particularibus 
advolat  ad  axiomata  maxinie  generalLa,   atque  ex  iis  prin- 


particulars,  Bacon  complains,  men  usually  fly  off  lo  the  widest  gcnc- 
ralisations,  and  then  acquiesce  in  these,  as  it'  they  were  so  nuny  indubitable 
truths.  But,  in  considering  this  frequent  source  of  error,  he  does  not  per- 
ceive  that  ropid  generallsation  is  often  indispensjble  to  Ihe  scientlfic 
enquirer.  The  fault  does  not  consist  so  much  in  making  rapid  gcne- 
ralisations  as  in  acquicscing  too  readily  and  confidcntly  in  them,  wheo 
made.  The  method  of  gradual  and  continuous  ascent  frora  particulars 
to  the  highcst  axioms,  through  all  the  intermcdiatc  stcps,  which  is  hcrC 
commended  by  Bacon,  is  not  the  method  which,  for  the  most  part,  has 
been  actually  pursued  by  thc  most  successful  invesligators  of  Nature,  nor 
would  its  gencral  adoption  contribute  tu  the  advancement  of  scicncc. 
Provided  a  hypothesis  be  regardcd  simply  as  a  hypothesis,  and  not  assumed 
as  true  without  a  rigorous  investigation,  the  mere  fact  of  its  gcnerality 
ought  to  be  no  objeclioii  to  it.  Indeed,  by  stimul.tting  cnquiry  and 
directing  its  coursc,  it  is  plain  that  a  vcry  gcneral  hypothesi^,  such  as 
the  thcory  of  uriiversal  gravitatioii,  or  Laplace*s  nebular  hypothesis,  or 
the  wave-lheory  of  light  and  sound,  or  tho  thcory  of  cvolution,  or  the 
thuory  of  final  causcs,  even  in  its  crudcr  fornis,  may,  whether  ultunately 
proved  to  be  true  or  fa.ise,  be  of  the  utmost  service  in  the  investtgation 
even  of  sniall  groups  of  facts.  The  all-important  proviso,  of  course,  is 
that,  tHl  provedj  such  a  h)  pothesis  must  be  takcn  simply  qiutntum  vaUat, 
as  a  hypi>thcsis  and  no  morc.  It  would  bc  far  from  an  advantagc  to 
science,  to  restrain  the  iiights  of  scientific  imagiaation,  but  the  producls 
of  hnagination  must  nevcr  be  confoundcd  with  thc  results  of  proof.  1  he 
fanta.stic  character  of  the  Ancicnt  Physics  was  duc  far  Icss  to  an  exuberant 
iniagination  than  to  a  defective  sense  of  evidetice,  And  the  true  remfdy 
was  to  insist  on  thc  ncccssity  of  vcrification  rathcr  than  on  the  suppression 
of  hypothesjs. 

Thcre  is,  thcrefore,  a  third  way  of  investigation  which  is  not  open  to 
Bacon's  aniniadversions  and  which  is  peculiarly  the  way  of  gcnius.  It 
begins,  like  the  other  two,  with  the  obsenation  of  particulars,  for  Ihis 
always  is  and  must  bc  the  Grst  step,  aud  thcn,  by  an  efibrt  of  imagina- 
tion,  frames  for  itself  some  explanation  which  has  a  far  wider  range  of 
appHcation  than  thc  spccia!  class  of  phenomcna  which  has  been  observed. 
This  axioma  maxime  generalc  is  regarded  as  a  hypothesis,  to  be  hercafter 
proved  or  disproved,  but,  meanwhilc,  it  scr\'es  as  a  provisional  explanation 
of  the  facis,  and  stimulales  to  further  investigations,  From  it  may  be 
deduced  a  numbcr  of  axtomata  media  which  admit  of  being  constantly 
cx)mpared  wiih  facts,  and  thus  an  ever-increasing  cxpcricncc  tcnds  to 
prove  or  disprovc  the  axiom  hi  question.  If  facts  do  not  agree  with 
the  deductions  iVom  the  hypothesis,  it  must  bc  Ihrown  aside  as  uscless 
or  modified  to  meet  the  cxceptions;  but  if  it  agree  with  the  facts,  there 
!s  a  strong  presumption  in  its  favour.  Even  still,  however,  it  must  not 
be  finally  admitted  as  an  asccrtaincd  Iruth,  till  it  has  bccn  shcwn  lo 
conform  lo  the  rigorous  rcquireiuents  of  the  induclive  methods,  or  con- 
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cipTis  eorumquc  immota  vcritatc  judicat  ct  invenit  axlomata 
media  ;  atque  haec  via  in  usu  est.     Altera  a  sensu  ct  particu- 

nectcd  dcductivcly  wrth  some  stiU  highcr  generallsations  which  have  been 
established  on  indtrpendent  grounds.  When  Ihis  final  step  has  bcen  taken, 
thc  axiomata  mcdia  deduced  from  it  may  be  acceptcd  with  implicit  con* 
fidence. 

Generally  spcaking,  the  axioma  maxime  gencrale,  even  when  conceived 
beforc  the  axiomata  media,  will  rest  on  an  inductiun  from  thcse,  as  its  6nal 
pr(x>f ;  as  thesc  themsdves  will  probably  rest  on  lowcr  axioms,  and  so  on  tiU 
we  rcach  the  axioms  wliich  rcst  on  an  induction  from  intlividual  facts. 
But,  in  the  order  of  cx)nception,  though  not  in  the  ortler  of  proof,  the  axioma 
maxime  generale  or  one  of  the  highest  of  the  intermcdinte  axioms  usually 
comes  fin=t,  and  this  circumstance  it  is  which  disUnguishcs  the  mcthod 
we  are  describing  from  that  commended  by  Bacon. 

Thc  history  of  the  Theory  of  Gravitation  supplics  an  example  of  a 
scientific  ductrine,  the  steps  of  which  were  eslablished  almost  in  the  exact 
order  which  Bacon  recommends.  This  may  bc  seen  by  consulting  thc 
Inductive  Table  of  Astronomy  given  in  Dr.  Wheweirs  Novum  Organum 
Renovatum.  Moreover,  in  all  sciences  this  order  is  the  most  convenient 
mode  of  representing  the  laws,  when  once  established,  though,  as  we  have 
seen,  it  is  by  no  means  that  in  whicb  thcy  are  always  actually  established, 
as  a  mattcr  of  fact.  Bearing  in  mind  this  qualification,  wc  may  adopt 
the  words  of  Dr.  Wliewcll ; — 

*  Wc  have,  indccd,  alrcady  explaincd  that  science  consists  of  Proposilions 
which  include  the  Facts  from  which  they  were  collected;  and  other  wider 
Propositions,  collected  in  likc  manner  from  the  former,  and  including 
thcm.  Thus,  that  the  stars,  the  moon,  the  sun,  rise,  culminatc,  and  set, 
are  facts  induded  in  the  proposition  that  thc  heavens,  carrying  with  them 
all  thc  cclestial  bodies,  have  a  diumal  revolution  about  the  axis  of  thc 
earth.  Again,  tlie  observe*!  monthly  motions  of  the  moon,  and  the  annual 
motions  of  thc  sun,  are  included  in  certain  propositions  conccrning  the 
movcments  of  those  luminaries  with  respect  to  the  stars.  But  all  these 
propositions  are  rcally  induded  in  tlic  doctrine  that  the  earth,  revolving  on 
-its  axis,  moves  round  the  sun,  and  the  moon  round  the  earth.  Thcse 
movements,  again,  considcred  as  facts,  arc  explained  and  included  in  the 
slatemcnt  of  the  forces  which  Ihe  earth  cxerts  upon  the  moon,  and  the 
sun  upon  the  earth.  Again,  this  doctrine  of  the  forces  of  these  three 
bodies  is  indudfd  in  Ihe  asscrtion,  that  all  the  bodics  of  the  solar  system, 
and  all  parts  of  matter,  exert  forces,  each  upon  each,  And  we  roight  easily 
shew  that  a!l  thc  leading  facts  in  astronomy  are  comprehended  in  the  same 
gcneralisation.  In  like  manner  with  regard  toany  other  science,  so  {at  as  ils 
Iruths  havc  been  well  established  and  fully  developed,  we  might  shew  that 
it  consists  of  a  gradation  of  propositions,  proceeding  from  thc  most  special 
facts  to  the  most  general  theoretical  assertions.'  (Novum  Organum  Reno- 
vatum,  ch.  \\.  §  i.) 

Even  in  Astronomy,  howcver,  the  heliocentric  hypothesis  had  occurred 
to  the  ancients  long  before  the  state  of  thcir  knowledge  was  sufiicienl 
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laribus  excitat  axiomata,  ascendendo  contlnenter  et  gradatim, 
ut  ultimo  loco  perveniatur  ad  maxime  generalia  ;  quac  via 
vera  est,  scd  intentata. 

XX. 

Eandcm  tngreditur  viam  (priorem  scillcet)  intellectus  sibi 
pcrmissus,  quam  facit  ex  ordine  dialecticae**'.  Gcstit  cnim 
mens  exsilire  ad  magis  generalia,  ut  acquiescat ;  et  post  par- 
vam  nioram  fastidit  experientiam :  sed  haec  mala  demum 
aucta  sunt  a  dialcctica  ob  pompas  disputationum. 

XXI. 

Intellectus  sibi  permissus,  in  ingenio  sobrio  et  patiente  et 
gravi  (pracsertim  si  a  doctrinis  receptts  non  impediatur), 
tcntat  nonnihil  illam  alteram  viam,  quae  recta  est,  sed  exiguo 
profectu  ;  cum  intellectus,  nisi  regatur  et  juvetur,  res  inae- 
qualis  -*  sit,  et  omnino  inhabilis  ad  superandam  rerum  obscuri- 
tatem. 

to  supply  them  with  soiind  arguments  for  it;  nor,  even  in  the  timc  of 
Copernicus  himsLlf,  was  it  more  tlian  the  simplest  and  most  consistent 
expUnation  of  known  facts. 

The  studcnt  is  spcciaJly  rccommcndcd  to  read  Mr.  MilPs  stricturcs  on 
Ihis  Aphorism.  See  Miirs  Logic,  bk,  vi.  ch.  5.  ^  5.  On  the  other  side,  he 
may  refer  to  Dr.  WTiewcU^s  Philosophy  of  Discovery,  ch.  xxii.  §  56-62, 

In  extcnuation  of  Bacon's  error,  for  such  i  conceive  it  to  be,  may 
be  plcadcd  the  cxceedmgly  vague  and  unsalisfactory  character  of  the 
•axiomata  maxime  genertilia'  which  were  in  vogue  in  bis  time.  As  proof 
of  this,  I  may  cite  the  list  which  Mr.  Mill  himself  give«  at  the  beginning 
of  the  24th  chaptcr  of  his  Examination  of  Sir  W.  Hamilton*s  Philosophy. 

Notwithstanding  all  that  is  said  here  and  in  other  places,  Bacon  himself 
has  recourse  to  hypothcsis  (nndcr  thc  name  of  '  permissio  intellectus')  in 
n.  20.  The  view  which  he  there  takcs  of  its  relation  to  Induction  is  far  more 
jiist  than  thnt  here  taken.  See  my  note  on  the  beginning  of  that  Aphorism. 

^  The  mind  Is  nalurally  prone  to  the  false  racthod,  and  is  cncouraged  in 
its  tendencies  by  the  use  of  the  vulgar  logic,  which  faits  to  insist  on  thc 
cxamination  of  first  principles.  This  proneness  of  thc  mind  to  rest  in 
first  principles,  howcver  obtained,  and  to  resent  any  examination  of  them, 
is  due  mainly  to  a  combination  cf  pridc  with  menlal  indolence.  We  recoil 
from  the  trouble  of  reviewing  what  lies  at  the  bottoni  of  so  niany  of  our 
beliefs,  and  wc  arc  too  prond  to  acknoulcdgc  that  we  havc  been  so  long  or 
so  frequently  in  error.  To  a  certain  extcnt,  also,  it  may  bc  accounted  for 
by  the  principle  of  association.  We  have  ourselves  rcpeated,  or  heard  the 
maxim  repcated  by  othcrs,  so  frequcntly,  and  in  conncction  with  so  many 
other  propositions  which  wc  acccpt  as  true,  that  we  can  hardly  conceive  it 
being  callcd  in  question. 

'^*  Tbis    word   may  pcrhaps   be  translated   '  inadcquate/  or    pcrhapis 
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Utraque  via  orditur  a  scnsu  ct  particularlbus*'',  ct  acquiescit 
in  maxime  generalibus :  sed  immensum  quiddam  dtscrcpant; 
cum  altera  perstringat  tantum  experientiani  et  particularia 
cursim  ;  altera  in  iis  ritc  ct  ordinc  veraetur:  altcra  rursus  jam 
a  principio  constituat  gencralia  quaedam  abstracta  ct  inu- 
tilia*^;  altera  gradatini  exsurgat  ad  ea  quae  revcra  naturae 
sunt  notiora^. 

'  irreguiar,*  that  is  actlng  sometimes  one  way,  sometinies  another.  See 
Mr.  EIli5*s  note. 

^'  That,  in  any  case,  we  begin  with  particulars  furnished  by  sense,  he 
takesfor  p-anted.     Cp,  Campanella,  Metaphysica,  pars  i,  lib.  i.  Prooemium  ; 

*  Princlpia  enim  artis,  quae  inlelligimus,  sive  sint  noniina  impcrfccte  naturam 
rei  significantia,  sive  sint  defmitiones,  perfecte  eandem  significantes,  sive 
propositioncs  universalcs^  a  sensu  acccpimus  pcr  inductionemi  quod  et 
Aristoteles  in  a  Poster.  docet,  Ucel  sui  oblitus.' 

**  Such  as  that  *Nature  doesnothing  in  vain,'  *  Nalure  abhors  a  vacuum/ 
that  each  body  has  only  one  propcr  motion,  and  thc  likc. 

^*  The  phrase  *naturae  notiora'  is  a  scholastic  mistranslation  of  Aris- 
totle's  Tp  ^ucrei  yvapifiwTtpaf  which  ought  to  be  translatcd  *  natura  nutiora;' 
Tj/  <Pv<rti  or  airXuf  yj-wpi/ioiTfpn  are  opposed  lo  ^fiiv  yvojpifioiTfpa  as  the 
more  generiil  to  the  more  particular,  as  universals  to  objects  of  sense, 
Amongst  other  places,  soe  Post.  An.  i.  2  fp.  71  b.  33 — p,  72  a-  5) :  TJportpa 
^  ttrrt  Kfli  yvapipuTtpa  fit;^ir"  ov  yap  TaifTov  iTpoTrpov  r^  (fjvtrei  Kai  irpits  fjpaf 
wp&rtpny,  ovlii  yvmptpoiTtpov  Kut  ifptv  yvmpifuiirtpop.  .\«'yQ)  d«  irpiis  ^pat  pf¥ 
yrpoTfpa  xat  yvapip&>T<pa  ra  ryyiTepoi/  r^s  alv6i)iT«aty  (irrXoif  5c  irportpa  koX 
yimpipmTfpa  ro  iroppaTepoi'.  'Eot*  3«  iroppaiTdrtia  piv  ra  koBoKov  ^dXtora, 
iyyvTarta  hf  rh  Kaff  (Kaara'  Kn\  avrUftrai  ravr  aXXij^oif.  Thc  Studcnt  may 
wilh  advantage  read  Trendelenburg*s  notc  on  this  passage.  See  notes  to 
the  Elementa  Logices  Aristntelcac,  ^  19. 

Naturally,  or  in  reference  to  Nature,  according  to  AristotIe*s  way  of 
thinking,  ihe  universal  is  prior  to  the  individuaE»  the  cause  to  the  effcct, 
the  gcncral  law  to  thc  particutar  fact.  By  or  in  rcfcrcncc  to  us,  on  the 
other  hand,  the  individual  is  bctler  known  than  the  universal,  the  effect 
than  the  cause,  the  particular  fact  than  the  gcncral  law.  Nature  indeed 
may  l>c  regarded  as  ever  striving  to  reproduce  the  type  in  the  individual, 
to  reprcsent  the  general  law  in  its  special  manifestations,  to  carry  cut  the 
cause  into  its  effects.  And  so,  by  a  figure  of  specch,  it  may  be  said  to 
have  a  better  or  prior  knowledge  of  that  wbich,  rn  our  case,  comes  last» 
and  as  the  result  of  a  varicty  of  mcntal  operations. 

Bacon  here,  as  clsewhere,  avails  himself  of  the  Aristotelian  distinction, 
but  seems  to  imply  that  with  Aristotle  the  r^  (fivrrti  yvatptpMTfpa  were 
mere  useless  abstractions,  while  he  hlmself  probably  undcrstands  by  the 

*  revera  naturae  notioi-a  '  those  ultlmate  causcs  or  Korms,  out  of  which, 
as  a  sort  of  alphabct,  hc  conceived  that  the  various  bodies,  forces,  and 
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Non  leve  quiddam  intercst  inter  humanae  mcntis  idola'^^^ 
et  divinae  mentis  ideas*--';  hoc  est,  inter  placita  quaedam 
inania,  et  veras  signaturas  atque  impressiones  factas  in  crea- 
turis,  prout  inveniuntur. 

XXIV. 

NuIIo  modo  ficri  potcst,  ut  axiomata  per  argiimentationem 

qiulitics  in  nature  were  composed.  For  the  furthcr  explanation  ofthese 
*  Fonns,'  (hc  sludcnt  nmst  refer  lo  the  Introduction, 

Mr.  Speclding  nottces  that,  in  his  English  writings,  Bacon  seems  lo  use 
the  word  *  original '  as  equivalent  to  *  naturae  notior.' 

It  is  intcresting  to  compare  with  this  Aphorism  the  following  possage 
of  the  Distributio  Operis:  '  At  secundum  nos,  axiomata  continentef  et 
gradatim  cxcitantur,  ut  nonnisi  postremo  loco  ad  genenilissima  veniatur : 
ea  vcro  gencralissima  evadiiiit  iioti  notlonaUa,  sed  berie  terminata,  et  talia 
qunc  natura  ut  revcra  sibi  notiora  agnoscat,  quacque  rcbus  haereant  in 
medulM^.' 

*'  fi^^ciiAiT,  'phartoms'  or  'spcctrcs/  not  *idols*  in  the  sense  of  false  gods, 
as  sevcral  writers  have  jnterpreted  it,  In  Lhe  De  Augmentis,  lib.  v.  cap.  4, 
they  are  called  Imagines  sive  Idolsj  and  in  the  second  of  the  Two  Books 
on  the  Advanccmcnt  of  Lcaming,  puhlished  in  1605,  they  are  spolccn  of 
as  '  false  appearances  that  are  imposcd  upon  us '  by  '  the  gencral  nalure 
of  the  mind,'  by  'words,'  etc.  For  thc  lattcr  passage,  scc  Ellis  and 
Spcdding's  Edjtion  of  Bucon's  Worlcs,  vol.  iii.  pp.  394-7.  Mr.  Hallam 
(Litcrature  of  Europe,  part  iii.  ch.  3.  §  60)  gives  some  amusing  extracts 
from  the  autliors  whi>  have  mistaken  the  meaning  of  the  word. 

'"  Arc  thesc  *ideas  of  the  divine  mind*  the  'forms'  of  which  Bacon 
wili  spcak  hei-eafter?  That  God  crcated  all  things  in  conformity  with 
ccrtatn  ideas»  ft»rnis,  or  exemplars  in  his  o^n  mind,  as  the  sculptor  fashions 
a  statuc,  and  thal  thus,  in  a  certain  sensc,  thc  world  had  a  pre-existence 
in  the  mind  of  God,  is  a  commonplace  of  philosophy  and  theolog)',  Cp. 
Campanclla,  Mctaphysica,  pars  i.  lib.  i.  Proocmium :  '  Propterea  nil  est 
in  mundo,  quod  non  aliquid  in  mcnte  Dei  latens  idealiier  exprimat/ 
One,  tliough  probably  not  the  Irue,  interpretation  of  thc  Idcal  dcctrine 
of  Plato  is  that  thc  idrai  arc  simply  thc  idcas  or  typical  forms  existing 
in  the  mind  of  God. 

By  the  concliiding  words  of  Ihe  Aphorism,  Bacon  probably  intends  lo 
intimatc,  as  Mr.  Kitchin  says,  *that  il  would  be  futile  for  Man  to  en- 
deavour  to  contemplate  any  thing  abstracted  from,  and  out  of  its 
conncction  uith,  the  material  world '  that,  in  fact,  our  only  mode  of 
2tscertaming  the  ideas  of  the  divine  mind  is  the  patient  study  of  tbe 
Book  of  Natnre.  The  Aphorism  might  be  paraphrascd  thus:  God  is 
omniscient;  Nature  is  the  reflection  of  the  mind  of  God.  Man,  led 
astray  by  the  phantasms  in  his  ovn  mind,  has  vainly  iroagined  that  he 
can  attain  to  knowledge,  without  going  to  Nature  and  therein  studying 
the  image  of  the  divine  mind.    Cp,  Aph.  134. 
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constttuta  ad  inventionem  novorum  opcrum  valcant ;  quia 
subtilitas  naturae  subtilitatcm  argumcntandi  multis  partibus 
superat.  Sed  axioniata,  a  particularibus  rite  et  ordine  ab- 
stracta,  nova  particularia  rursus  facile  indicant  et  designant^^; 
itaque  scientias  rcddunt  activas, 

XXV. 
Axiomata,  quae  in  usu  sunt,  ex  tenui  et  manipulari  cxpc- 
rientia,  et  paucis  particularibus,  quae  ut  plurimum  occurrunt, 
fluxere ;  et  sunt  fere  ad  mensuram  eorum  facta  et  extensa : 
ut  nil  mirum  sit,  si  ad  nova  particularia  non  ducant'^^  Quod 
si  forte  instantia^  aliqua,  non  prius  animadversa  aut  cognita, 
se  oflferat,  axioma  distinctione  aliqua  frivola  salvatur^*^,  ubi 
cmcndari  ipsum  vcrius  forct, 

•*  Except  for  the  implied  limitalion  to  opcra^  lliis  is  the  true  conception 
of  the  relations  of  the  Indiictive  and  Deductive  methods.  When  the 
axioms  have  been  constituted  by  induction,  they  should  be  developed 
deductively  into  all  their  consequenccs  and  Ihen  ultimately,  if  Ihey  admit 
of  it,  applied  to  practice.  The  science  of  Mechanics  affords  an  cxcelient 
instance  of  a  science  Ihus  constituted,  developed,  and  applied. 

The  word  'abstracta'  as  the  equivalent  of  '  inferred  by  induction'  is 
worthy  of  notice.  The  qualities  in  which  3  number  of  individual  objects 
agree  are  regarded  as  *  drawn  from  '  Ihem,  to  the  exclusion  of  those  in 
which  they  diflcr,  and,  thereforc,  as  prcdtcable  in  an  axiom  or  pioposi- 
tion  of  the  class  as  a  whole,  Properly  speakingj  howcver,  the  word 
'abstraced  *  ought  to  be  applicd,  not  to  the  quaiilies  on  which  the  attention 
is  concenlrated,  but  to  those  which  arc  withdrawn  from  consideration, 
Attention  and  Abstraction  are  processes  the  reverse  of  and  complementary 
to  each  other. 

"  The  existing  Axioms  are  foundcd  on  a  small  number  of  instances, 
of  common  occurrence,  and  ju.st  fit  those  instances,  but  arc  cmploycd  as  if 
they  wcre  universally  tnie,  other  instances  to  the  contrary  either  nut  being 
taken  into  account  or  being  explained  away  by  some  frivolous  dislinction. 
In  other  words,  an  empirical  law  is  employed  as  if  it  were  a  law  of  causa- 
tion.  The  student  should  read,  in  illustration  of  this  Aphorism,  Mr.  MiU's 
chaplcr  on  Empirical  Laws.    See  Miirs  Logic,  bk.  iii.  ch.  16. 

^  M.  Bouillet  draws  attention  to  the  fact  that  'instantia'  is  never  used 
in  this  sense  in  Classical  Latin.  But  I  think  he  is  wrong  in  saying  that  it 
is  simply  the  English  word  Mnstance  '  (=example)  latinised.  Instantia  (as 
a  translation  of  ivoratrtr)  was  a  technical  term  of  Ihe  schools,  and,  from 
the  mcaning  of  an  'objcction,'  which  was  gencrally  foundcd  on  a  single 
case,  would  casily  pass  into  that  which  it  usually  bears  in  Bacon  and  in 
modern  works  generally.  In  this  Aphorism,  it  seems  to  have  the  meaning 
of  iporatrit  or  objection. 

*•  Thus,  for  instance,  till  the  lime  of  Galileo,  it  was  held  that  bodics  fall 
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Rationem  humanam,  qua  utimur  ad  naturam,  anticipa" 
tioncs  uaturae'^^  (quia  rcs  tcmeraria  cst  et  praematura),  at 
Hlam  rationem  quae  debitis  modis  elicitur  a  rebus,  intcrpre' 
tationem  natitrae^  docendi  gratia,  vocare  consuevimus. 


XXVII. 
Antkipationes  satJs  firmae  sunt  ad  conscnsum  ;  quandoqui- 
dcm,  si  homines  etiam  insanirent  ad  unum  modum  et  con- 
formiter^  illi  satis  bene  inter  se  congniere  possent^, 

to  the  earth  in  timcs  inverscly  proportional  to  their  weights.  But  some 
bodies,  as,  for  example,  fiame,  do  not  fall,  biit  risc.  This  excrption  was 
accounted  for  by  the  principle  of  levity,  according  to  which  light  Ixxlics 
tcnd  upwards.  Thc  various  current  divisions  of  motion,  such  as  natural 
and  violent  motion,  sttnple  andcompound  motion,  and  the  like,  easily  lent 
them.sclves  to  frivoiou!v  distinctions  of  this  klnd. 

The  dcsire  to  patch  up  a  thcory  by  ingenious  devices  rather  than  to 
review  and  emend  it  is  well  iilustrated  by  the  various  contrivances  of 
cpicyclcs  and  cccentrics  by  which  the  ancicnt  astronomers  cndcavoured 
to  retain,  in  spite  of  all  ditliculties,  the  theory  of  the  circular  motion 
of  the  heavenly  bodics.  Anothcr  assumption  of  the  ancient  astronomy 
was  that  the  heavenly  bo<iies  must  be  perfect  spheres.  When  Galileo 
discovercd,  by  means  of  the  telescope,  thc  cxistence  of  cavities  in  the 
moon,  It  was  asserted,  in  reply,  that  they  were  fillcd  with  transparent 
crystal. 

"  Callcd  in  the  last  paragraph  but  one  of  thc  Preface,  anticlpationcs 
menlis.     See  p.  184. 

'"  Uniformity  of  opinion,  even  if  it  extend  to  universal  consent,  is  no 
cvidence  of  truth. 

AII  men  alike  might  be  mad,  and  there  might  be  no  one  to  observe 
or  point  otit  the  fact  of  their  madncss.  Similar  suppositions  as  to  the 
possibility  of  the  univers.ility  of  error  are  constantly  started  by  Descartes, 
and  are  resolved,  in  his  philosophy,  by  the  consideration  of  the  veracity 
of  God,  who  would  never  have  so  formed  his  creatures  as  to  be  exposed 
to  the  risk  of  insuperable  deception. 

Though  this  Aphorism  is  stated  in  an  extravagant  form,  it  suggcsts  two 
very  impurtant  consideratiotis :  (1)  Ihe  relativity  of  hunian  knowledge; 
{2)  the  possibility  of  unlversal  error, 

With  refcrence  to  the  first,  the  stiident  roay  consult,  amongst  rcccnl 
writing*!,  Sir  W.  HamiIton's  Essay  on  thc  Philosophy  of  the  Unconditioned 
(puhlislicd  in  the  '  Discussions  '),  his  Lectures  on  Metaphysics,  Lects. 
viii,  ix,  Miirs  Examination  of  Hamilton,  chs.  a,  3,  4,  and  Grotc's  Plato, 
ch.  26  (ist  ed.,  vol.  ii.  pp.  533-365!,  I  shall  limit  mysclf  to  a  few 
rcmarks,  dircctly  suggcstcd  by  Bacon*s  supposition.  All  truth  must 
bc  rclativc  to  ourselves,  that  is  to  thc  special  constitution  of  the  human 
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Quin  longe  validiores  sunt  ad  subenndum  assensum  antici* 
pationes^  quam  inkrpretationes ;  qula  ex  paucis  collectae, 
iisque  maxime  quae  familiariter  occurrunt,  intellectum  statim 
perstringunt,  ct  phantasiam  implcnt^  ubl  contra,  intcrpreta- 
tiones^  ex  rebus  admodum  variis  et  multum  distantibus  spar- 
sim  collectac,  intellcctum  subito  pcrcuterc  non  possunt ;  ut 
necesse  sit  eas,  quoad  opiniones-^*^,  duras  et  absonas,  fere  instar 
mysteriorum  fidei  videri. 

faurulties.  We  cannot  transccnd  human  consciousness.  We  cannot  do 
more  than  observe  phenDmicna  and  refiect  on  the  observations  made,  AU 
that  we  know,  wc  can  know  only  through  the  medium  of  our  own  senses 
and  our  own  intellect,  and  hcncc  all  knowledge  miist  he  rehtitf  to  our 
own  cognitive  powers.  A!l  that  we  can  say,  in  the  last  resort,  is  that  a 
proposition  is  true  /0  us.  As  to  what  niay  be  true  or  false  lo  other  orders 
of  beings,  differently  constituted,  we  can  havc  no  conception,  except  so  far 
as  we  havc  grounds  for  supposing  Ihat  their  intelligences  and  the  conditions 
under  which  their  intelligcnces  work  arc  analogous  to  our  own.  As  to 
'absoUitc  tnith/  or  *truth  in  itseUV  the  phrase  scems  to  be  cntirely  devoid 
of  meaning,  the  very  word  *tnith*  implying  a  pcrcipicnt  or  thinking 
subject  as  well  as  an  ohject  of  perception  or  thought.  Thus»  it  is  quite 
concei%'able  that  beings  with  differcnt  facultics,  or  brought  up  amidst  a 
different  set  of  conditions,  might,  if  thcy  conld  observe  us,  suppose  us 
to  be  all  mad  aftcr  the  same  fashion,  as  \ve,  stmilarly,  should  suppose 
tfaem  to  be. 

As  rcgards  the  second  consideratton,  namely,  the  possibility  of  universal 
error,  an  important  distinction  must  be  drawn.  Okw  immrJiate  pcrceptiom 
(when  corrected  by  comparison  with  cach  other  and  with  those  of  other 
men)  are  our  uUimate  test  of  trulh;  if  these  deceive  us,  we  have  no 
other  critcrion  to  guide  us.  But  our  inftraHes  froni  tlie^e  perceptions 
not  only  may  be,  but  frcquently  are,  false,  and  it  has  sometimes  happencd, 
as  in  the  l)clicf  that  the  earth  was  the  ccntre  of  thc  soUr  systcm,  that 
all  mankind  have  through  several  generations  becii  mistaken  in  the  in- 
ferences  they  drew  from  observcd  facts.  In  such  cases»  Ihe  false  inference 
has  often,  in  the  first  instance^  bcen  drawn  by  one  or  a  few  persons,  and 
the  rest  have  accepted  it  implicitly  on  their  authority.  Errors  of  this 
kind,  however  long  or  imiversally  they  may  havc  ohtained,  need  not  lead 
us  to  despair  as  to  the  possibiiity  of  attaining  truth.  Previous  errors 
in  rcasoning  havc  bccn  detected  by  the  employment  of  the  reasoning 
process  itself,  and  hence  we  may  fairly  supposc  that,  if  there  are  any 
questions  now  on  which  all  mcn  are  mistaken,  posterity  will  be  able  to 
corrcct  our  falsc  infcrcnccs,  as  we  have  corrected  those  of  our  anccstors. 
The  source  of  our  erron>  itself  supplics  us  with  the  means  of  correcting 
them. 

*'  '  So  ^  as  concems  the  opinions  which  men  have  of  them,'  *  in  common 
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XXIX. 

In  scientiis,  quae  in  opinionibus  et  placitis  fundatae  sunt, 
bonus  cst  usus  anticipationum  et  dialecticac;  quando  opus  est 
assensum  subjugare,  non  res^'. 

XXX. 

Non,  si  omnia  omnium  aetatum  ingenia  coicrlnt,  et  labores 
contulerlnt  ct  transmiscrint,  progressus  magnus  ficri  poterit  in 
scientiis  per  afiticifatiofics :  quia  errorcs  radicales,  et  in  prima 
digestione  mentis,  ab  excellentia  functionum  et  remcdiorum 
scqucntium  non  curantur. 

XXXI. 

Frustra  magnum  expectatur  augmentum  in  scientiis  ex 
supcrinductione  et  insitione  novorum  supcr  vetcra ;  scd  in- 
stauratio  facienda  est  ab  imis  fundamentis,  nisi  libeat  perpetuo 
circumvolvi  in  orbem,  cum  exili  et  quasi  contemnendo  pro- 
grcssu. 

XXXII, 

Antiquis  auctoribus  suus  constat  honos,  atque  adeo 
omnibus ;  quia  non  ingeniorum  aut  facultatum  inducltur 
comparatio,  sed  viae ;  nosque  non  judicis,  sed  indicis-"*  per- 
sonam  sustinemus. 

cstimation.'  Some  of  Ihe  bter  editions  omit  the  comma  after  opinioncs, 
\rhich  makes  the  passage  unintelligiblc. 

"'  If  the  allusion  be  to  Ihe  moral  and  political  sciences,  the  passag^c 
must  be  irnnical,  as,  in  Aph.  137,  Bacon  distinctly  st.ilcs  that  his  method 
is  apphcablc  to  all  scienccs  alike,  and  he  particularly  specifies  logic, 
ethics,  and  politics.  We  may,  perhaps,  reprcscnt  his  thought  somcwhat  as 
follows:  Mn  niorals,  polilics,  logic,  and  sciences  of  that  kind  people  care 
so  little  for  tnith  and  so  much  for  disputation  and  victory,  that  we  may 
leave  them  to  their  own  method,  till  they  have  changcd  their  cnds  and 
point  of  view.  If  they  wish  for  truth  in  ihcse  subjects,  they  must  conduct 
their  enquiries  according  to  the  new  method,  duly  combining  induction 
with  syllogism;  bul,  if  they  only  wish  to  find  argumenls  for  pre-conceived 
opinions,  lct  them  go  on  in  the  old  fashion/ 

'"  '  My  object  is  to  shew  men  the  way  to  tnith,  nol  to  assume  the  office 
of  a  judgc,  and  pass  scntence  on  other  authors.'  This  is  certainly  anything 
but  consistent  with  the  severity  of  the  judgmcnts  which  Bacon  prescntly 
procceds  to  pass  on  the  majority  of  his  pre<Iecessors  and  contemporaries, 
and  specially  on  Aristolle  and  Ihe  Aristotelians. 

Thc  word  *  indicis '  tbrows  back  light  on  the  title  of  thc  work,  *  Novum 
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Nullum  (dicendum  enim  est  aperte)  rectc  ficri  potest 
judicium  nec  dc  via  nostra,  nec  de  lis  quae  sccundum  eam 
inventa  sunt,  "^ftx  antlcipatwnes  (rationem  scilicet  quae  in  usu 
cst),  quia  non  postulandum  est  ut  ejus  rei  judicio  stetur,  quae 
ipsa  in  judicium  vocatur, 

XXXIV. 

Neque  etiam  tradcndi  aut  explicandi  ea,  quae  adducimus, 
facilis  cst  ratio ;  quia,  quae  in  se  nova  sunt,  inteiligcntur 
tamen  ex  analogia  veterum  ^^ 

XXXV. 
Dixit  Borgia  de  expeditione  Gallonim  in  Italiam,  eos 
venisse  cum  creta  in  manibus,  ut  diversoria  notarent,  non 
cum  armis,  ut  pcrrumperent  *".  Itidcm  et  nostra  ratio  est, 
ut  doctrina  nostra  animos  idoneos  et  capaces  subintret; 
confutationum  cnim  nuHus  est  usus,  ubi  de  principiis  et  ipsis 
notionibus,  atque  etiam  de  formis  demonstrationum  disscnti- 
mus. 

XXXVI. 

Rcstat  vero  nobis   modus   tradendi    unus   et   simplex,  ut 

Organum,  sive  Indicia  vera  de  Interpretatione  Naturae.'  '  Indicia'  in  that 
place  may  be  rcpresented  by  the  phrase  '  Indications,*  or,  as  Mr.  Kitcbin 
sugktests,  it  may  mcan  *  the  opening  out  of  a  new  way/ 

"  He  is  calling  in  question  the  aulhority  of  the  court;  hence,  it  is  no 
answer  to  say  that  Ihe  rules  of  Ihe  court  arc  this  and  that.  Hc  questions 
the  sufiiciency  of  Ihe  old  logic;  hence,  it  is  no  answcr  to  say  that  his 
methods  are  not  to  be  found  in  the  old  treatiscs. 

***  *This  Borgia  was  Alexander  VI,  and  the  expedition  of  the  Frcnch 
that  under  Charles  VIII,  which  over-ran  Italy  in  live  months,  a.  D.  1494.* 
(Mr.  Kitchin's  note.)  Mr,  EUis  quotcs  thc  following  passage  from  Nardi ; 
'Diceva  in  quei  lenipi  Papa  Alessandro  sestoche  i  Francesi  havevano  corso 
r  Italia  con  gli  speroni  di  legno  ct  presola  col  gcsso;  diccndo  cos?  perche 
pigliando  essi  gti  alloggiamcnti  nclic  citt^  loro  furieri  segnavano  1e  porte 
delle  case  col  gesso;  et  cavalcando  per  loro  diporto  i  gentil'  huomini  per 
le  terre  d  sollaz/o  usavano  di  portare  nelle  scarpette  \  catcagni  ccrti  stecchl 
di  legno  appuntati,  delli  quali  in  vece  di  speroni  si  servivano  per  andare  le 
cavalcature' — Nardiy  nta  tii  MaUspini,  [1597,]  p.  18.  Mr.  Ellis  adds  that 
*In  an  epitomc  of  the  history  of  Charles  tl)e  Eighth,  which  will  be  found 
ia  the  "Archives  curieuses*'  of  Cember,  vol.  i.  p.  197,  and  which  was 
apparently  written  ab<5ut  thc  beginning  of  the  seventecnth  ccnlury,  thc 
remark  ascribed  to  Alexander  the  Sixth  by  Nardi  aiid  Bacou  is  mentioncd 
as  a  popular  saying. 
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homincs  ad  ipsa  particularia  ct  corum  series  et  ordincs  addu- 
camus  ;  ct  ut  illi  rursus  impcrent  sibi  ad  tcmpus  abnegationcm 
notionum,  et  cum  rebus  ipsis  consucscere  incipiant. 

XXXVII. 

Ratio  corum,  qui  acatalepsiam  *'  tenuerunt,  et  via  nostra 
initiis     suls    quodammodo    consentiunt ;     cxitu    immensum 

*'  amtxkn^la,  The  allusion  is  to  the  New  Academy,  the  principal 
represcntatives  of  which  werc  Arccsilaus  and  Cameadcs,  and  whichmainly 
flourished  in  the  third  and  aecond  centuries  B.c.  For  a  detailcd  account  of 
the  doctrines  of  this  school,  thc  rcader  may  refer  to  any  of  the  more 
recent  Hjstories  of  Greek  Philosophy,  such  as  Ueberweg's  or  Zcller's. 
The  following  brief  noticc  will  cnable  hlm  to  undcrstand  Bacon's  aUusioDS 
to  the  schoal  hcre  and  elsewhere. 

The  New  Acadcmy,  which,  as  its  name  imporls,  professed  to  be  an 
ofFshoot  of  Piatonism,  may  be  regarded  partiy  as  a  development  of  thc 
sceptical  and  negative  vein  which  had,  from  the  first,  formed  part  of 
the  Platonic  impulse,  partly  as  a  strong  reaction  against  the  dogmatism 
of  the  Stoics.  Ihe  Stoics  had  mainluined  that,  besides  «TrKrr^^i/,  de- 
monstrable  knowledge,  and  SiJ^a,  mcre  opiniim,  there  is  a  third  and 
intermediatc  kind  of  knowledge,  quite  truitworlhy,  but  not  demonstrable. 
This  was  calied  ^ain-atria  KQTaKtjmiKt]  or  KiiruXrj^tf.  According  to  the 
Stoics,  says  Tenncmanti,  *  every  original  representation  is  the  result  of 
imprcssions  produccd  upon  the  mind,  and  hence  of  sensational  perccptions; 
and  is  thercfore  dcnominated  ^avTnala^  •vhum.  Out  of  these  original  and 
sensational  impressiontj,  Reason,  a  superior  and  directing  power  (rA  ijy<- 
^oftKov),  fornKS  our  olher  representations.  The  true  are  slyled  by  Zeno 
<^awacr*ai  KarnXijjrTiKfTi,  or  KaroKri-^tii^  that  is,  such  as  are  verified  by  their 
correspondcncL*  with  the  object  to  which  they  refcr,  are  freely  asscnted 
to,  nnd  constilute  the  foundation  of  science.'  The  greater  part  of  our 
physical  and  etliical  knowled^e  the  Stoics  held  to  he  of  this  intermediate 
dcscription.  In  opposition  to  this  thcory,  the  philosophers  of  the  New 
Academy  maintained  thc  doctrinc  of  uKaraX^^ia,  that  is  the  impossibilily 
of  attaining  to  such  curuXr/^cir.  According  to  the  ordinary  acconnt,  which 
is  that  adopted  by  Bacon,  they  recognised  only  one  certain  proposition, 
namely,  that  nothing  can  bc  known  with  certainty,  It  was  this  dogmatic 
scepticisni  ('  Nova  Academia  acatalcpsiam  dogmatizavit  et  ex  profcsso 
tenuit'  Aph.  67)  which,  as  is  generally  supposed,  distinguished  this  school 
from  the  Pyrrhonists,  Ephectici,  or  Sceptics  proper.  The  latter  en- 
deavoured  to  maintain  an  eVox')  (suspensiun  of  judgment)  Ixjtwcen  the 
affirmation  and  negation  of  propositions,  saying  that  it  is  impossible  to 
know  whcther  we  knuw  anylhing  or  not.  The  arapfl|ia  (or  imperturb- 
ablcncss  of  mind)  which  the  realisation  of  this  uucertainty  produccs  is 
thc  suprcmc  cnd  of  pluiosophy, 

Ueberweg,  howcver,  qucstions  Ihe  accuracy  of  the  popular  distinction 
bctwcen  the  New  Acadcmy  and  thc  Sccptics.    Hc  rcgards,  indeed,  thc 
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disjunguntur  et  opponuntiir,  Illi  enim  nihil  sciri  posse 
simpliciter  asserunt ;  nosj  non  multum  sciri  possc  in  natura, 
ea,  quac  nunc  in  usu  est,  via**:  verum  illi  cxinde  authoritatem 
scnsus  et  inlellectus  destruunt;  nos  auxilia  iisdem  excogi- 
tamus  et  subministramus. 

XXXVIII. 
Jdola^  et  notiones  falsae,  quae  intellectum  humanum  jam 
occuparunt   atque    in    eo   alte   haercnt,   non    solum    mentes 

scepticism  of  the  lormer  as  the  less  thorough-going  of  the  two,  but  not 
for  ihe  reason  ordinarily  assigned.  The  philosophers  of  the  New  Academy, 
he  supposes,  differed^  in  general,  from  the  Sceptics,  in  not  making  drff^a^ia 
the  supreme  end  of  philosophy,  and,  furthermore,  in  admitLing  a  thcory 
of  probability,  which  served  as  a  practical  guide  of  Hfe. 

This  theory  of  probabiUty  recogni^es  threc  grades.  Tliey  are  derivcd  re- 
^>cctivcly  from  {\)  ^avraala  inBavT],  our  first  impression  of  an  object; 
(3)  tpayratTtn  mBavff  &fta  Koi  dnepitnradTus,  the  concurrent  testimony  of  our 
Tarious  impressions;  (3)  t^nvratTta  aw* ptatraarns  koi  &t(^ut^ivfi€VTjj  the  same 
concurrent  testimony,  when  thoroughly  sifted  and  cxamined  by  thc  rcason. 
The  highesl  degree  of  probability  takcs  the  place  of  ccrtainty  in  other 
S)'stems,    Bacon  alludes  lo  the  Academic  theory  of  probabiJily  in  Aph.  67. 

*-  It  will  be  noliced  that  Bacon  opposes  to  tlie  ^nihil  sciri  posse'  of 
the  New  Acadcmy  *non  multum  sciri  posse,*  that  hc  interpolates  *in 
natura/  and  to  'simpliciter'  opposes  *ea,  quae  nunc  in  usu  est,  via.'  *In 
natura'  must  not  be  taken  as  implying  that  he  thought  the  old  method 
sufficient  for  Ihe  moral  and  political  sciences.     See  note  on  Aphorrsm  29. 

'Ihe  contrast  which  Bacon  hcrc  drans  betwecn  himself  and  thc  philo- 
sophcrs  of  thc  Ncw  AcaJemy  can  hardly  fail  to  remind  us  of  thc  similar 
conlrast  which  lus  frequently  bcen  drawn  betwcen  Socrates  and  the 
leading  Sophists  of  his  time.  The  mcthod  of  Socraies  bcgan  in  scepticism, 
but  its  object  was  to  re-cstablish  the  foundations  of  knowledge.  Similarly, 
Bacon  attempts  to  dcstroy  thc  credit  of  thc  old  method  of  enquiry,  only 
thal  he  may  replace  it  by  a  ncw  and  surer  oue.  Therc  is  a  passage  in 
the  De  Augmentis  (bk,  i.)  in  which  he  says,  if  not  truly,  at  least  fincly: 
*  if  we  begia  with  certaintics,  we  shall  end  in  doubts;  but  if  we  bcgia 
with  doubts,  and  are  patient  in  thcm,  we  shall  cnd  m  certainties.' 

"  Herc  comnicnces  thc  doctrine  of  the  Idola,  which  is,  perhaps,  the 
bcst-known,  as  it  is,  certainly,  one  of  thc  most  important  parts  of  thc 
Novum  Organum,  On  the  mcaning  of  the  word  '  Idola,*  see  the  first 
note  on  Aph,  aj.  Mr.  Ellis  draws  attcntion  to  the  various  forms  in 
which  this  doctrine  appears  in  Bacon's  different  works,  but  a  still  more 
accurate  and  elaborate  account  of  thc  changes  is  given  in  a  note  by 
Mr.  Spedding.  Sce  EIUs  and  Spedding's  Bacon,  vol.  i.  pp.  89-93,  •*"'' 
Notc  G  (by  Mr.  Spedding),  pp.  11 3- 11 7.  To  tliese  the  readcr  who  may 
wish  for  more  information  on  the  subjcct  is  referred.  It  is  sufficient  hcre 
to  state  tbat  the  Idols  in  their  earlier  form  (as  thcy  appear  in  thc  English 
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hominum  ita  obsident,  ut  veritati  aditus  difficilis  pateat ; 
sed  etiam  dato  et  concesso  aditu,  illa  rursus  in  ipsa  instau- 
ratione  scicntiarum  occurrent  et  molesta  erunt ;  nisi  homincs 
praemoniti  adversus  ea  se,  quantum  fieri  potest,  muiiiant. 

XXXIX. 

Quatuor   sunt    genera   idoiorttin,    quae    mentes    humanas 

Treatise  on  the  Advanceraent  of  Learning)  correspond  with  thosc  of  the 
Tribe,  the  Cave,  and  the  Nfarket-Place,  and  that  *the  one  sul>st3ntial 
change  \vhich  the  doctrine  of  Idols  underwent  was  the  admission  of  the 
Idola  Thcatri  into  the  company,'  The  doctrine  occiirs  in  the  Valerius 
Tenninijs,  the  AdvancemcnL  of  Learning,  the  Temporis  Partus  Masculus, 
thePartis  Sccundae  DelineatiOj  the  DistributioOperiSjand  the  Dc  Augmentis, 
but  far  the  most  perfect  treatment  of  it  is  that  in  the  Novum  Organum, 
On  the  classificaLion  of  the  Idola  into  groups  I  shall  say  something  in  a 
note  on  the  next  Aphorism. 

It  has  often  been  remarked  Ihat  Ihe  doctrine  of  the  Idola  was  anli- 
cipated  by  Bacon's  grcat  namcsakc,  Rogcr  Bacon,  who  gives  a  four-fold 
classification  of  *  offendicula,  quae  omnem  qucmcunque  sapientem  im- 
pcdiunt.'  ^'hese  are  unworthy  authority,  custoni,  vulgar  opinion,  and 
conccalmeat  of  ignorance  combined  with  the  ostontation  of  apparcnt 
wisdom.  Mr.  Eilis,  however  (voh  i.  pp.  89,  90),  argues  very  justly  that 
Bacon  is  not  likely  to  have  scen  thc  Opus  Majus,  which  thcn  existed  only 
in  manuscript,  and,  as  Mr.  Spedding  adds,  was  probably  nol  procurable, 
and  possibly  evcn  unknown  to  him ;  moreover,  the  correspondence  between 
the  Mdola'  and  the  'oR"endii;ula*  is  vcry  slight.  What  probably  suggested 
the  idea  of  the  one  having  been  borrowed  from  the  otber  is  the  fourfold 
division  which  is  common  to  both^  but  the  *  idola,'  as  we  have  seen,  were, 
in  the  original  form  of  the  doctrine,  enumeraled  as  only  three, 

Rogcr  Bacon's  statcmcnt  and  rcfutation  of  the  *oftendicuU*  will  be 
found  worked  out  at  great  Icngth  in  the  ist  Part  of  the  Opus  Majus, 
anU  more  brietly  in  the  Opus  Tertium,  cap.  23,  Mr.  Spedding  has  quoled 
the  opcning  words  of  the  former  pjssage.  I  wil!  append  tbose  of  the 
latter,  in  which  there  are  some  interesting  variations: 

*  Quatuor  vero  sunt  causae  generales  omnium  malorum  nostrorum,  et 
omiiem  statum  a  principlo  mundi  corruperunt,  et  omncm  hominem  quan- 
tumcunquc  sapicntcm  (praeter  Domiiium  nostrum  Jesum  Christum  et 
Beatam  Virtiincm)  aliquando  cxtra  viara  rcctam,  vel  extra  uhimam  per- 
fectionem  coegerunt  declinare.  Et  sunt  fragilis  auctoritatis  excmpla, 
consuetudinis  diuturnitas,  et  sensus  multitudinis  imperitae,  alque  prae- 
sumptio  humanae  mentis,  qua  quilibel  nititur  suac  imperitlae  solatium 
quaerere,  et  ea,  quae  nescit,  aut  non  approbare  aut  reprobare,  et  illud 
mudicum  quod  scit  vel  aestimat  scire,  licct  nesciat,  gaudct  imprudenter 
ostentare.'  The  rest  of  the  chapter  (which  will  be  found  in  Mr.  Brewer's 
*Fr.  Rogcri  Bacon  Opera  quaedam  incdila,'  pp.  69-73)  js  very  curious  and 
vell  worth  the  attention  of  the  studcnt. 
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obsident.  Iis  (docendi  gratia)  nomina  imposmmus ;  ut 
primum  genus,  idcla  iribus  ;  secundum,  idola  specus  ;  tertium, 
idoiafori*^;  quartum,  idola  thcatri^  vocentur*\ 

XL. 

Excitatio  notionum  et  axiomatum*'^  per  inducttonem  veratn 
est  ccrtc  proprium  remedium  ad  idola  arcenda  et  sum- 
movcnda ;    sed   tamen    indicatio    idolornm   magni    est    usus. 

**  Called  in  Valerius  Termiiius  Iclols  of  the  Palace. 

**  At  the  beginning  of  Aphorism  61,  there  is  a  trace  of  an  old  classiBca- 
tion  of  the  fdola  into  two  groups.  !n  introducing  the  idda  thfatri^  Bacon 
uses  the  words  *  At  tdola  tlxatri  innata  non  sunt,  nec  occulto  insinuata  in 
intellcctum;  sed  ex  fabulis,'  &c.  This  points  to  a  classificalion  of  the 
Idola  as  innate,  including  the  tirst  thrcc  classes,  and  adventitiou»,  including 
the  last  class  or  idola  Ihcatri  only.  And  this  classification  we  find  adopted 
in  tlie  Distributio  Operis.  *  Ido!a  autem  a  quibus  occupatur  mcns,  vel 
Adscititia  sunt  vel  Innata.  Adscititia  vero  immigrarunt  in  mentes  homi- 
num,  vel  ex  philosophorum  placitis  et  sectis  vel  ex  perversis  lcgibus  demon- 
strationum.  At  Innata  inhaercnt  naturae  ipsius  intellectus.  qui  ad  errorem 
longe  proclivior  esse  deprehenditur  quam  sensus.  ....  Atque  priora  ilU 
duo  Idolonim  genera  aegre,  postrema  vero  haec  nullo  modo,  evelli  possunt, 
Id  tantum  rclinquitur,  ut  indiccntur,  atque  ut  vis  ista  mentis  insidiatrix 

notctur  et  convincatur Itaque  doctrina  ista  de  expurgatione  intel- 

tectus  ut  ipse  ad  veritatem  habilis  sit,  tribus  redargutionibus  absolvitur: 
redargutione  philosophiarum,  redargutione  demonstrationum,  et  redar- 
gutione  rationis  humanae  nativae.*  Cp.  the  Partis  Sccundac  Dclineatio 
(E.  and  S.,  vol.  iii.  p.  548J,  and  see  Mr.  Spedding's  remarks  in  Note  C. 
to  the  Preface  to  the  Novum  Organum  (vol.  i,  pp.  113-117),  where  the 
wholc  qucstion  of  the  higher  classification  of  the  Idola  is  carefully  con- 
sidered.  Tbis  higher  classihcation  uf  Adscltitia  and  Innata  disappears  in 
the  Novum  Organum,  because,  as  Mr.  Spcdding  saj*s,  whcn  Bacon  *came 
lo  describe  the  sevcral  Idols  one  by  one,  he  became  aware  both  of  the 
logical  inconsistency  of  classing  the  Idola  Fori  among  the  Innata,  and 
of  thc  practical  inconvenience  of  classing  them  among  the  Adscititia,  and 
therefore  resolved  to  drop  the  dichotomy  altogether  and  range  them  in 
four  co-ordinatc  classes.' 

*•  Bacon  regarded  Induction  as  requisite  both  to  give  cleamess  and 
precision  lo  our  notions  and  lo  establish  true  propositions  which  might 
serve  as  the  basis  of  subscquent  reasoning,  whcther  inductivc  or  deduc- 
tive.  But,  as  we  have  already  seen  (note  to  Aph.  14),  tn  ordcr  to  rcalise 
or  test  the  truth  or  adcquacy  of  a  notion,  we  must  form  at  least  one,  and 
frequcntly  a  number  of  judgments.  When  \ve  employ  induction,  therefore, 
•to  elicit  a  notion/  we  necessarily  also  cmploy  it  *to  elicit  an  axiom,*  and 
hcncc  Ihcre  is  no  real  distinction  bctween  the  process  of  induction  oc 
generalisation  as  applied  to  notions  and  as  applied  to  judgmcnts,  propo- 
sitions,  or  axioms. 
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Doctrina  cnim  de  idoUs  similiter  se  habet  ad  inicrprctaiwnan 

nainrae,  sicut  doctrina  dc  sophisticis  clenchis  ad  dialecticam 

vulgarem  ", 

XLI. 

Idola  irihus  sunt  fundata  in  ipsa  natura  humana,  atque  in 
ipsa  tribu  seu  gente  homlnum  *\  Falso  enim  asseritur, 
scnsum    humanum  **   esse   mensuram    rerum  ;    quin   contra, 

*^  That  15  to  say,  It  is  Bacon's  Doctrine  of  Fallacies,  and  its  function  is 
to  clear  the  niind  of  false  notions,  in  order  th.it  it  may  l>e  open  lo  the 
reception  of  true  ones. 

*^  Must  we  then  despair  of  the  possibility  of  attaiiiing  knowlcdgc  ?  We 
cannot,  indecd,  transccnd  thc  limitations  of  our  own  facultics,  or  know 
thiDgs  exccpt  in  relation  to  oiir  own  bodily  and  mental  constitulion ;  but 
by  comparing  our  impressjons  and  inferences,  one  with  another,  and  with 
those  of  other  men,  and,  above  all,  by  constantly  reviewing  and  correcting 
our  conceptions  by  comparison  uith  the  facts  of  Nature,  we  are  able 
to  detcct  not  only  the  indivldual  peculiarJties  of  our  own  minds  but  also 
the  general  tendencies  lo  error  which  are  comnion  to  mankind  at  large. 
Thc  mind,  though  it  is  bcsct  with  phantoms,  has  not  cntircly  los.t  the 
power  of  distinguishing  bctween  phantoms  and  realities. 

*^  If  this  is  meant  to  rcpresent  the  dictum  of  Protagoras,  it  does  so  most 
inadequately.  Frotagor^is  assertcd,  not  that  the  iemei  uncontrolied  by 
reason,  but  that  rnarty  mcaning  the  human  faculties  gencrally,  was  the 
nieasure  of  all  IhingS.  Wavrf^v  \pi\\ir\T<£iV  fitrptiv  (li/Spamos,  rutv  ^i  civrmf  oiff 
tfrTiy  ri^v  ti  ovk  ovtojv  ojf  ovk  fffTii*.  Making  due  allowance  for  the  relativity 
of  human  knowlcdgc,  that  ts,  understanding  the  maxim  in  the  form, 
*  Man  is  to  tnan  the  measure  of  all  Ihings,'  it  seems  to  be  not  only  Irue  but 
a  truism.  And  the  same  may  bc  said  of  the  individual  form  which  the 
maxim  sometlmcs  takes:  '  Every  man  is  to  bimsgif  ih^  measure  of  atl 
things.'  In  the  Theactctus,  howcver,  where  thc  Protagorean  dictum  is 
discu&sed,  the  theory  thal  Cognition  is  simply  sensible  Perception  is  dis- 
cussed  also,  the  two  enquiries  being  confoundcd,  and  Ireated  as  identical. 
That  Protagoras  ncvcr  cxprcssly  asscrtcd  thc  lattcr  proposition  is  ahnost 
certain.  *  It  is  not  improbable,'  says  Mr.  Grote,  'that  the  three  doctrines' 
(namely,  that  man  is  the  measurc  of  all  things,  Ihat  Cognition  is  sensible 
Perception,  and  thal  Nature  consists  In  a  perpetual  motion,  change,  or 
flux),  Micrc  put  togcther  by  Plato  and  subjected  to  a  common  scrutiny, 
may  have  hecn  sometimes  held  by  the  samc  philosnphcrs.  Nevcrtheless, 
the  language  of  Plato  himself  sliews  us  that  Prot.igoras  never  cxpressly 
afiirmcd  knowledgc  to  bc  scnsiblc  Perccption:  and  that  the  substantial 
identity  betwccn  Ihis  doctrinc,  and  the  different  doctrine  maintained  hy 
Protagoras,  is  to  be  rcgardcd  as  a  construction  put  upon  the  two  by  Plalo.' 
Thc  studcnt  has  already,  in  a  previous  note,  been  referred  to  Mr.  Grote's 
admirable  crilicism  of  the  Theaetetus,  where  the  Protagorean  dictuin,  in 
its  various  relations,  is  discnsscd  at  grcat  Icng;h  and  with  much  acutcncss. 

That  the  senses  alone  are  competcnt  to  furnish  knowledge,  wJthoul  any 
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omnes  pcrceptiones,  tam  sensus  qnam  mentls,  sunt  cx 
analogia  hominis,  non  cx  analogia  universi  ^^.  Estque  in- 
tcllectus  humanus  instar  speculi  inaequalis  ad  radios  rerum, 
qui  suam  naluram  naturae  rerum  immiscet,  eamque  distorquct 
ct  inficit. 

XLII. 

Idola  specHs "  sunt  idola  hominis  individui.  Habet  enim 
unusquisque  (praeter  aberrationes  naturae  humanae  in 
genere)  specum  sive  cavernam  quandam  individuam,  quae 
lumen   naturae   frangit   et   corrumpit :    vel   propter  naturam 

subsequent  operation  of  the  intellect  upon  the  malerials  supplied  by  them, 
seems  too  crude  a  theory  to  havc  ever  been  seriously  entertaincd  except  in 
Ihe  infancy  of  speculation.  It  is  an  cntirely  difTercnt  pofitinn  to  assert  that 
the  perceptions  of  the  senses  are  an  essential  conditlan  of  knowlcdge,  as  is 
done  by  Locfce,  by  Kant,  and,  in  fact,  by  Aristotlc,  and  as  appcars  to 
be  implied  Ihroughout  by  Bacon  himself, 

**  The  word  Analogy  is  used  hcre,  as  in  Aph.  34,  in  its  morc  gencral 
sense  of  'relation,*  and  nol  tn  either  its  earlier  or  later  technical  sensc, 
as  employed  in  Logic.  For  these,  the  student  may  refer  lo  the  Editor's 
works  on  Deductive  Logic,  pt-  iii.  ch.  i.  n.  2,  and  on  Inductive  Logic,  ch.  4. 
It  is  the  central  thougbt  of  Ihe  Bacontan  philosophy  that  \ve  must  lay 
ourselves,  as  it  wcre,  alongside  of  nature,  and  study  thc  facts  of  thc 
exlernal  world,  instead  of  ci>[nmencing  with  our  ovvn  thoughts,  and  pro- 
jccting  thcse,  as  it  wcre,  on  Ihe  univcrsc.  Man  must  look  i,vithout  and  not 
within,  if  he  desires  to  be  truly  acquainted  with  Ihe  world  around  him. 
This  idea  Ls  pcrfectly  just,  providing  we  recollect  that,  after  all,  we  can 
never  know  things  as  thcy  are  in  themsclvcs,  but  only  as  they  appear 
lo  us.  The  peculianties  of  the  human  mind  generally  and  of  the  indi- 
vidual  mind  in  particular  must,  after  all  our  prccautions,  have  their  share 
in  delennining  the  forni  whicli  our  knowlcdge  assumes.  13y  what  is  taie, 
we  mean,  in  Ihc  last  analysis,  that  wl;ich  all  men  might  bc  brought  to 
acknowlcdge,  if  their  faculties  were  in  a  hcalthy  and  vigorous  condition, 
and  if  Ihcy  were  supplied  with  all  the  materials  requisite  for  forming 
a  judgmcnt. 

Malebranche  (Recherche  de  la  Verit^,  livre  ii.  a™»  partie,  ch.  3)  refers 
to  Ihese  words  and  the  nexl  sentence  as  *  fort  judiciouscs.' 

*'  The  metaphor  is  taken  from  Plato's  Mythe  of  the  Cave,  al  Ihe 
opening  of  the  7th  Book  of  the  Repuhlic.  But,  as  is  remarked  by  Sir 
W.  Hamilton  (Rcid's  Works,  p.  473,  n.),  the  metaphar  appHes  rather  lo  the 
Idola  7'ribus  Ihan  to  the  class  of  fallacies  here  dcscribcd  ;  for  by  Plato  all 
mankind,  except  the  fcw  pbilosophers  who  havc  found  their  way  upwards, 
are  regarded  as  bcing  boun  J  in  the  same  cave,  and  as  mistaking  the  shadows 
which  pass  beforc  Ihem  for  realitics.  By  Bacon,  on  the  other  hand,  each 
mao  is  pictured  as  dwclling  in  his  own  parlicular  cave,  and  mistaking  his 
individual  impre&sions  for  those  of  mankind  at  lar^e» 
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cujusquc  propnam  et  singularem  ;  vcl  propter  educationem 
et  conversationcm  ciim  aliis;  vel  propter  lectionem  librorum, 
et  authohtates  corum  quos  quisque  colit  ct  miratur ;  vel 
proptcr  differentias  impressionum,  prout  occorrunt  in  animo 
pracoccupato  ct  praedisposito,  aut  in  animo  aequo  et  sedatoi 
vel  ejusmodi :  ut  plane  spiritus  humanus  (prout  disponitur 
tn  horainibus  singulis)  sit  rcs  varia,  et  omnino  pcrturbata,  et 
quasi  fortuJta  ^-.  Unde  bene  Heraclitus,  homines  scientias 
quaerere  in  minoribus  mundis,  et   non  in  majore  sivc  com- 

muni  '*•', 

XLIII. 

Sunt  ctiam  idola  tanquam  ex  contractu  et  societate  humani 
generis  ad  invicem,  quae  idola  fori''*^  propter  hominum 
commercium  et  consortiumj  appellamus.  Homines  enim 
per  scrmoncs  sociantur ;  at  vcrba  cx  captu  vulgi  impo- 
nuntur.  Itaque  mala  ct  incpta  verborum  impositio  miris 
modis  intellectum  obsidet.  Neque  definitiones  aut  expUca- 
tiones,   quibus    homines    docti    se   munire    et   vindicarc    in 

"*  There  is  an  intcresting  allusion  to  the  Idola  Specus  in  the  Cogi- 
tata  et  Visa  (E.  and  S.,  vol.  iii.  p,  607):  *  Quin  ccrtissimum  essc,  tum 
generaliter  ....  tum  etiam  cuic^ue  ex  educatione,  studiis,  et  natura  sua, 
vim  quandam  scductoriam  et  quasi  daemoncm  familiarcm  adcssc,  qui 
inentem  variis  et  vanis  spcctris  Kidat  et  turbet/  It  may  bc  noticcd,  by  ihe 
way,  that  the  use  of  thc  word  *  spcclra,'  as  the  equivalent  of  *  idola,'  affords 
a  further  proof,  if  any  were  wanted,  of  the  sense  in  which  Bacon  employed 
the  latter  word.  Dr.  Craik,  in  proposinjf  to  translatc  '  Idola'  as  '  spectres,' 
calU  attention  to  a  passage  in  Cicero's  Letters  (Ad  Fam.  xv.  16),  in  which 
Cicero  obsenes  Ihat  Cutius,  the  Epicurean,  who  had  lately  died,  had  given 
the  name  oi  spfctra  to  what  Epicurus  himsclf,  and,  before  him,  Democritus 
had  catled  «(duXa, 

^  Mr.  Ellis  refcrs  to  SextusEmpiricus,  AdversusLogicos,i,  §  133,  and  ii« 
§  1S6  (it  should  be  386). 

^  The  idols  of  the  market-place  (or  *  palace,*  Valerius  Tcrminus)  are  so 
called,  because  words  (whicb  are  the  *  tesserae  notionum,'  Aph.  14 1  are 
the  means  by  which  men  carry  on  their  ordinary  intercourse  in  the  afTairs 
of  life.     We  exchange  words  as  vve  cxchange  warcs  in  the  markct, 

In  addition  to  the  sections  on  the  fallacies  arising  from  Ihe  ambiguous 
use  of  terms,  to  be  found  in  almost  any  trcatise  on  Logic,  the  student 
should  read  the  third  book  of  Locke's  Essay,  and  espccially  chs.  9,  10,  11, 
Dugald  Stewarfs  Philosophy  of  the  Human  Mtnd,  pt.  i.  ch.  4,  sccts.  4,  5 
wilh  Note  L,  and  pt.  ii.  second  subdivision,  ch.  i.  (Of  Language),  scct.  3, 
Mackintosh's  Dissertation  on  the  Progress  of  Ethical  Philosophy,  lotroduc- 
tion,  and  Mr.  Miirs  Logic,  bk.  iv.  chs.  5-6, 
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nonnullis  consueverunt,  rem  ullo  modo  restituunt  Sed  vcrba 
plane  vim  faciunt  Intenectui,  ct  omnia  turbant ;  et  homines 
ad  inancs  et  innumeras  controversias  et  commenta  dedu- 
cunt  ^^ 

XLIV. 

Sunt  denique  idola,  quae  immigrarunt  in  animos  hominuni 
ex  diversis  dc^matibus  philosophiarum,  ac  etiam  ex  perversis 
l^bus  demonstrationum  ;  quac  idoia  tltcatri^'^  nomiiiamus  ; 
quia  quot  philosophiae  receptae  aut  invcntae  sunt,  tot  fabulas 
productas  et  actas  censemus,  quae  mundos  effccerunt  fictitios 
et  scenicos.  Neque  de  his  quae  jam  habentur,  aut  ctiam  de 
veteribus  philosophiis  ct  scctis  tantum  loquimur,  cum  com- 
plures  aliac  cjusmodi  fabulae  componi  ct  concinnari  possint ; 
quandoquidcm  crrorum  prorsus  divcrsorum  causac  sint  nihilo- 
minus  fcre  communes.  Neque  rursus  de  phJIosophiis  univer- 
salibus  tantum  hoc  intclUgimus,  sed  etiam  de  principiis  et 
axiomatibus  compluribus  scientiarum,  quae  ex  traditionc 
ct  fide  et  ncglcctii  invalucrunt.  Vcrum  dc  singulis  istis 
generibus  idolonnn,  fusius  et  distinctius  diccndum  cst,  ut 
Intellectui  humano  cautum  sit. 

"  *  Mcn  takc  the  words  thcy  find  in  usc  amongst  their  ncighbours;  and 
Ihat  they  may  not  seem  ignor;int  what  they  stand  for,  use  thcm  confidently, 
without  mtich  trotibling  their  heads  about  a  certain  fixcd  meaning ; 
whereby,  besides  the  case  of  it,  thcy  ohtain  this  advantage,  that  as  in  such 
discoursesthey  seldomare  in  the  right,  50  thcy  arc  as  seldom  to  be  convinccd, 
that  thcy  are  in  the  wrong;  it  being  all  one  to  go  about  to  draw  Ihose 
men  oul  of  their  mistafces,  who  have  no  setlled  notions,  as  to  dispossess 
a  vagrant  of  his  habitiition,  who  has  no  scttled  abodc.  This  !  gucss  to  be 
Bo;  and  every  one  may  obscnx  in  himself  and  others,  whether  it  be,  or 
ro/ — Locfce*s  Essay,  bk.  iii.  ch.  10.  ^  4. 

•*  In  the  Temporis  Partus  Masculus,  these  are  called  Idola  Scenae. 
The  title  is  due  in  either  case  to  the  conceit  that  systems  of  philosophy 
and  modes  of  demonstration  succced  one  anothor,  like  p!ays  on  thc  stage. 

The  twofold  source  of  these  Idola,  a  false  philosophy  ('ex  diversis 
dogmatibus  philosophiarum '),  and  a  falsc  logic  {'cx  per^crsis  lcgibus  dc- 
monstrationum'),  should  be  especiallj'  noticed.  In  Ihe  Partis  Secundae 
Delineatio,  these  subdivisions  of  the  Idola  Theatri  arc  ranfced  as  main 
divisions  and  the  remaining  idola  are  classified  together  in  a  single  group 
as  nalive  to  the  Human  Undcrstanding.  *  Itaque  pars  ista,  quam  dcstnien- 
tem  appellamus,  tribus  rt.dargutionibus  absolvitur:  Redargutione  Philoso- 
phianim;  Redargutione  Demonstrationum ;  et  Rcdargutione  Rationis 
Humanac  Nativae.*  There  is  the  same  division  in  thc  Dislributio  Opens. 
Cp.  note  on  Apb.  39. 
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XLV. 

Intellectus  humanus  ex  proprietate  sua^'  facile  suppomt 
majorcm  ordlnem  et  aequalitatem  in  rebus,  quam  invenit : 
ct  cum  multa  sint  in  natura  monodica^^  et  plena  imparitatis, 
tamen  affingit  parallela,  et  correspondcntia,  ct  relativa,  quae 
non  sunt*'.  Hinc  commenta  illa,  in  coelestibus  omnia  movcri 
pcr  circulos  perfectos^  lineis  spiralibus   et  draconibus*^   (nisi 

"  'Owing  to  iis  peculiar  natiire/  Cp,  'propter  naturam  propriam'  at 
the  beginuing  of  Aph.  51. 

^  That  is,  monacJica.  Mr.  Ellis  observes  that,  throughout  his  writings, 
Bacon  has  fallen  into  this  error. 

"*  This  exccssive  love  of  system,  or  tcndency  to  fcign  parallcls  and 
simllitudes  wherc  none  exist,  is,  in  a  logical  classification  of  tbc  fallacies, 
best  referred  to  False  Analogy.  See  IMr.  Miirs  Logic,  bk.  v.  ch.  5.  §  6,  and 
my  Inductivc  I.ogic,  jrd  ed.  pp.  324-336.  The  fanciful  application  of 
inimhcrs  has  always  played  a  great  part  in  fallacious  conceptions  of  this 
character.  Sce  a  curious  article  on  the  number  Reven  in  the  Classical 
Journal,  vol.  viii.  One  of  the  latest  instances  of  scientific  researches  being 
influenced  by  thcse  speculations  is  afforded  In  Ihe  case  of  Huyghens.  *  The 
attention  which  Huyghens/  says  Professor  Playfair  (Prelimlnary  Dissertatioti 
to  the  Encyclopcdja  Britannica),  'bad  paid  to  the  ring  of  Saturn,  led  him 
to  the  discovcry  of  a  satellite  of  the  same  planet.  Hls  telescopes  were  not 
powerful  enough  to  discover  more  of  them  Ihan  one ;  he  believed,  indeed, 
that  there  wcre  no  morc,  and  that  the  number  of  thc  planets  now  dis» 
covered  was  coDjpIetc.  The  reasoning  by  which  he  convinced  himself,  is 
.1  proof  how  slowly  men  are  cured  of  their  prejudices,  even  with  the  bcst 
talcnts  and  the  best  information.  The  planets,  primary  and  secondary, 
thus  made  up  twelve,  the  doi:b1c  of  six,  thc  first  of  the  pcrfect  numbcrs. 
In  1671,  howcvcr,  Cassini  discovcrcd  another  satcllite,  and  afterwarda 
three  more,  n)aking  five  In  all,  which  tlie  more  perfect  telescopea  of 
Dr,  Herschell  have  lately  augmentcd  lo  seven.' 

It  must  bc  remembered,  however,  that  some  of  ihe  greatest  discoveries 
in  science  havc  originatcd  in  the  bold  use  of  Analogy.  Thus,  the  whole 
science  of  Biology  has  been  rcvolutioniscd  by  following  out  ihc  analogics 
between  vegetable  and  aniinal  llfe,  between  fossil  remains  and  living 
organisms,  between  the  structure,  habits,  and  faculties  of  the  lower  ani- 
mals  and  thosc  of  mcn.  The  extension  of  thc  idea  of  wavc-motion  to 
cxplain  thc  phcnomena  of  light  and  sound,  and  the  striking  and  starlling 
analogics  which  have  often  given  thc  first  clue  to  ascertaining  the 
affinities  of  bnguages,  are  olher  instanccs  which  will  occur  to  almost  every 
rcader. 

"  The  best  commentary  on  this  passage  is  to  be  found  in  thc  Thcma 
Coeli  (E.  and  S,,  vol.  iii.  pp.  774-5).  '  At  manifestum  est,  planetas 
non  solum  impari  gradu  contendcrc,  sed  ncc  ad  idem  punctum  circull 
reverti,  vcrum  deflcctcre  vcrsus  austrum  et  boream,  cujus  deiiexioaift 
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nomlne  tenus)  prorsus  rejectis.  Hinc  elementuni  ignis  cum 
orbc  suo  introductum  cst  ad  constitucndum  quatemionem 
cum  reliquis  tribus,  quae  subjiciuntur  scnsui*'^  Etiam  ele- 
mentis  (quae  vocant)  imponitur  ad  piacitum  decupla  pro- 
portio  '^'■'  excessus  in  raritate  ad  invicem  ;  et  hujusmodi  somnia. 


limites  sunt  tropici ;  quae  deflexio  nubts  Circulum  Obliquum,  ct  Diversam 
Politatcm  ejus  progenuit ;  quemadmodum  Ula  celeritalis  inaequalitas 
motum  illum  Renitentiae.  Neque  vero  hoc  etiam  commento  naturae 
renmi  opus  est,  cum  recipiendo  lincas  spirales  (id  quod  proxitne  accedit 
ad  sensum  et  factum)  res  transigatiir,  ct  ista  salvcntur.  Atque  (quod 
caput  rei  cst)  spirae  istae  nil  aliud  sunt  quam  defectiones  a  motu  circulari 
pcrfecto,  cujus  planetae  sunt  impatientes.  Prout  enim  substantiae  dege- 
nerant  puritate^  et  expltcatione,  ita  degenerant  et  motus.* 

The  whole  passage  from  which  this  extract  is  taken  is  interesUng,  as 
shewing  the  immature  character  of  Bacon's  astronomical  theories. 

In  a  note  on  this  Aphorism,  Mr.  Ellis  says :  '  It  does  not  appcar  in  what 
sense  Bacon  «ses  the  word  "draco."  In  its  ordinary  acceptation  in  old 
astronomy,  it  denotcd  the  great  circle  which  is  approximately  thc  projcction 
on  the  spherc  of  the  moon*s  orbit.  Thc  ascending  nodc  was  callcd  thc 
caput  draconis,  and  the  descending  the  cauda  draconis.  The  same  tenns 
were  occasionally  applied  to  the  nodes  of  the  planctary  orbits.  It  is  not 
improbable  that  Bacon  intendcd  to  complain  of  the  rejeclion  of  spirals 
of  double  curvature,  or  hclices,  which,  traccd  on  the  surface  of  the  sphere, 
might  represent  incqualities  in  latitude.  Compare  (Nuv.  Org.  ii.  48) 
what  is  said  uf  the  variations  of  whicb  the  "motus  rotationis  spontaneus" 
admits.' 

Cp.  a  passagc  in  thc  Dc  Augmentis,  lib.  iii.  cap.  4  (E.  and  S.»  rol. 
i-  P-  55^)1  where  Bacon  complains:   *At  vix  quisquam  est,  qui  inquisivit 

causas  physicas  lum  de tum  de  motuum  obliquatione,  vel  per  spiras 

se  versus  tropicos  texcndo  et  retexendOj  vcl  per  sinuationes  quas  Draconcs 
vocant/ 

^^  The  four  elements  were  imagined  as  having  each  its  natural  place, 
carth  bcing  lowest  and  aether  or  tire  highcst,  As  the  orb  of  fire  is 
above  that  of  air,  it  is  too  remotc  from  us  to  be  an  objcct  of  sense. 

"  This  dcctrine  which  prevailcd  throughout  Ihe  Schools,  Ihough  entircly 
unsupported  by  evidcncc  and  even  in  spitc  of  thc  evidcncc  of  the  senses, 
owes  its  origin  to  a  mistaken  interprctation  of  a  passage  in  Arislotlc, 
De  Generatione  et  Corruptionc,  ii.  6  (p.  jjj  a.  16-34).  The  student,  on 
refcrring  to  ihe  passage,  will  tind  that  the  'decupla  ratio'  is  only  put 
bypothetically,  for  the  sate  of  example :  '  0*0*»  %l  s^  iJfluTof  KorvXrjs  tUv 
atpog  SfKa\*  *  utoy  tt  kotvXtj  C&aTos  itrov  duvnrac  y^u^fiv  xai  ieKa  atpot* 
The  order  of  the  elements  would,  of  course,  be  earth,  water,  air,  fire.  A 
fifth  element  was  addcd  by  Aristotle  and  thc  Pcripatctics,  which  was 
rcgardcd  as  peculiar  to  thc  celestial  rcgions  and  as  being  thc  materiat 
of  whicb  the  heavenly  bodies  were  composed.     It  was  called  aether.    See, 
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Neque  vanitas  ista  taiitum  valet  in  dogmatibus,  vcrum  ctiam 
in  notionibus  siniplicibus  '^^ 

XLVI. 

Intelkctus  humanus  in  iis  quae  scmel  placuerunt  (aut  quia 
recepta  sunt  et  credita,  aut  quia  delectant),  alia  etiam  omnia 
trahit  ad  suffragationcm  ct  consensum  cum  illis":  et  licet 
major  sit  instantiarum  vis  et  copia,  quae  occurrunt  in  contra- 
rium  ;  tamen  cas  aut  non  observat,  aut  contemnit,  aut  distin- 
guendo  summovet  et  rcjicit,  non  slnc  magno  et  pemicioso 
praejudicloj  quo  prioribus  illis  syllcpsibus  •'^  authoritas  maneat 
inviolata.  Itaque  recte  respondit  ille*"^,  qui,  cum  suspensa 
tabula  in  teniplo  ei  monstraretur  eorum  qui  vota  solverant, 
quod  naufragii  periculo  elapsi  sint,  atque  interrogando  pre- 
mcretur,  annc  tum  quidem  Dcorum  numcn  agnosccret,  quae- 
sivit  denuo,  At  ubi  sunt  illi  ticpi^rii  qrd  pvst  voia  nuncupata 
ferierintf  Eadem  ratio  est  fere  omnis  superstitionis,  ut  in 
astrologicis,  in  somniis,  ominibus,  nemesibus,  et  hujusmodi ; 
in  quibus  homines  delectati  hujusmodi  vanitatibus  advertunt 
eventus,ubi  implcntur  ;  ast  ubi  fallunt,  hcet  multo  frequentius, 
tamcn   negligunt  et   praetcreunt.     At  longe  subtilius   serpit 


for  instance,  Meteorologica,  i.  3  ;  De  Coelo,  i.  3.  Cp.  note  on  the  words 
*ut  Gtlbertiis*  in  ii.  36  (5). 

"  As,  lor  instance,  in  the  pet*sonification  of  inanimate  objects,  in 
anthropomorphic  conccptions  of  God,  and  the  manner  in  which  wc  at- 
tribute  to  Nature  designs  and  modes  of  operation  analogous  to  those 
which  wc  cxpcricnce  amongst  men. 

•'  T\\h  tendency,  when  we  have  once  formed  an  opinion,  to  attach 
greatcr  importancc  to  afTirmalive  inslances,  in  snpport  of  it,  than  to 
negative  instances,  in  contradiction  of  it,  is  rightly  classed  by  Mr,  MiU 
under  the  Fallacies  of  Non-observalion  of  instances.  See  Mill's  Logic, 
bk,  V.  ch.  4.  §  3,  and  thc  Edilor's  Inductive  Logic,  ^rd  Edition,  pp. 
350-255.  For  instances  of  the  Fallacy,  the  reader  is  referred  to  those 
works. 

•*  ffi-AXjji^K,  a  conception. 

*•  Diagoras,  sumamcd  the  Athcist,  according  to  Cicero,  De  Natura 
Deorum,  iii.  37,  where  another  story  to  Ihe  samc  purport  is  told, 
Diogenes  Laerlius  teJls  the  story,  witli  a  slight  variation,  of  Diogenes 
the  Cynic,  but  adds  that  it  is  also  told  of  Diagoras  thc  Melian :  davfia^oyrxts 
rtvos  ra  €V  ^ofio&pdKjj  diHtdfffiara,  effuf,  IToXXo»  Ai'  ri^  irXrtM,  tl  Koi  01  ;t^ 
a<06ivr(i  ayfTtdtaav,    ol  i*,  tovto  ^tayopov  ^crl  tou  MijXioi», 
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hoc  malum  in  philosophiis  et  sdentiis ;  in  quibus  quod  semel 
placuit,  reliqua  (licet  niulto  firmiora  ct  potiora)  infictt,  ct  in 
ordinem  redigit.  Quiiietiam  licet  abfuerit  ea,  quam  dlximus, 
delectatio  et  vanitas,  is  tamen  bumano  intellectui  crror  est 
proprius  et  pcrpctuuSj  ut  magis  moveatur  ct  cxcitctur  affirma- 
tivis.  quam  negativis ;  cum  ritc  et  ordine  aequum  se  utriqac 
praebere  debeat ;  quin  contra,  in  omni  axiomate  vero  consti- 
tuendo,  major  est  vis  Instantiae  negativae  "^. 

XLvn. 

Intellectus  humanus  illls,  quae  simul  et  subito  mentenj 
fcrire  et  subire  possunt,  maxime  movetur ;  a  quibus  phan- 
tasia  impleri  et  inflari  consuevit :  reliqua  vcro  modo  quodam^ 
licet  impcrccptibili,  ita  sc  habere  fingit  et  supponit,  quomodo 
sc  habcnt  pauca  illa  quibus  mcns  obsidctur "''  ;  ad  illum  vero 
transcursum  ad  instantias  remotas  et  hcterogeneas  ^',  per  quas 


^  A  singl«  negative  instancc,  if  it  admit  of  no  explanation,  is  sufficient 
lo  upset  a  theorj',  or,  at  thc  least,  il  ought  to  cause  us  to  suspend  our 
judgmcnt,  till  we  are  able  either  to  explain  the  exception,  or  to  inodify 
the  Iheory  in  accordarKC  with  it,  or  else  to  accurnuhile  sueh  an  amount  of 
negative  evidence  as  to  justify  us  in  rejecting  the  theory  altogetlier.  The 
negative  inslance,  even  where  it  does  not  upset  a  theory,  is  often  peculiarly 
raluablef  in  caUing  attention  to  a  counteracting  cause.  This,  for  exainplc, 
was  the  case  with  the  deflections  of  Ihe  planet  Uranus,  which,  being 
inexplicable  by  known  causes,  directed  the  atlention  of  astronoiners  to 
Ihe  existence  of  a  hitherto  undiscovered  planet,  the  planet  now  called 
Neptune.  An  exainple,  on  the  ulher  hand,  of  a  theory  which  was  upset 
by  a  single  negative  instance,  is  the  old  doctrine  that  bodics  fall  to  the 
ground  in  times  invcrsely  proportioned  to  their  weights;  tbc  expcriments 
of  Gahleo  froni  the  leaning  tower  of  Pisa  once  ^d  for  ever  put  an  end 
to  this  detuslon. 

Bacon  may  possibly,  however,  be  referring  to  the  melhod  of  Exclusions, 
of  which  we  shall  hear  so  much  in  the  Second  Book.  On  this  method,  sec 
Introduction,  §  9. 

^  The  niind  is  unduly  influenced  by  sudden  and  simultaneous  impressions. 
A  familiar  cxamplc  of  this  tcndency  is  the  unrcasoning  alarm  often  pro- 
duced  by  railway  accidents,  accidents  in  inines,  collieries,  etc.  Such 
accidents,  especially  if  two  or  more  occur  ahout  the  same  timc,  '  fiU  the 
fmaginatioa'  and  excite  an  alarm  out  of  all  proportion  to  the  actual  risk 
jncurred. 

*•  Thus,  the  phenomcna  of  electricity  arc  exhibited  on  a  grand  scalc  in 
thunder  and  lightning,  which  '  strike  the  mind  suddenly  and  simultaneously/ 
but  the  study  of  these   instances  alone  would   never  have   led  to  the 
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axtomata  tanquam  igne  probantur,  tardus  oranino  intellcctus 
est,  et  inhabilis,  nisi  hoc  illi  per  duras  leges  et  violentuni 
imperium  imponatur. 

XLVIIL 

Gliscit  Intellectus  humanus,  neque  consistcre  aut  acquies- 
cere  potis  est,  sed  ultcrius  petit ;  at  frustra  "^^.  Itaque  incogi- 
tabile  est  ut  stt  aliquid  cxtremum  aut  extimum  mundi,  sed 
semper  quasi    necessario   occurrit    ut  sit  aliquid   ulterius'^ 


discovery  of  tliose  slngiilar  and  subtle  laws  of  electricUy  which  have  been 
gathcrcd  from  the  ^remote  and  heterogcncous  instanccs'  which  could  have 
occurred  only  to  the  patient  studenL  of  nature. 

'^  The  restless  ambition  of  the  intellect  is  one  of  the  impediments  to 
the  attainment  of  Iruth.  The  mitid  ever  dcsires  to  penetrate  further 
and  further  into  the  naturc  and  causcs  of  things;  but  in  vain.  And  hence, 
feeltng  its  helplessness,  it  falls  back  upon  Itself,  and  supposes  the  processes 
of  nature  to  be  carried  on  with  the  same  end&  and  tn  the  same  manner  as 
the  works  of  man. 

This  Aphorism  touches  on  a  number  of  philosophicaldiflTicuIttes  which  it 
would  be  impossible  within  the  limits  of  a  work  like  this  to  discuss  fuUy  or 
satisfactorily.  I  shall  confine  myself  to  a  brief  statement  of  my  own 
opinions  and  to  such  references  as  I  think  likely  to  be  of  real  use  to  thc 
student. 

"  The  mind  is  unable  to  think  of  the  totality  of  space  as  fmile;  for,  at 
whatcvcr  point  we  mentally  place  ourselves,  we  cannot  but  think  of  some 
point  beyond  it.  Moreover,  if  space  be  finite,  it  must  be  bounded  by  some 
figurc,  that  is  to  say»  Ihe  totality  of  space  mustj  on  Ihis  supposition,  have 
some  shape  or  other ;  but»  wheiher  we  regard  it  as  spherical,  cubical,  or 
of  any  other  shape,  there  must  be  some  space  beyond  it  in  relation  to 
which  it  is  said  to  be  of  this  or  that  shapc,  and  in  which  it  is  contained. 
Hence,  the  propositiun  that  Space  (in  its  totality)  is  finite  or  bounded, 
involvcs  a  contradiction  in  terms;  for  bounded  space  must  have  some 
space  beyond  it.  But,  thongh  we  are  thus  compcUed  to  think  of  space 
as  infinitc,  can  we  conceivc  infinite  space?  We  cerlainly  cannot  reah*se, 
imaginc,  or  picture  to  oursetves  infinite  space,  for  it  would  take  an  infinity 
of  time  to  do  so.  But  this  circumstance  constitutes  no  valid  reason  why 
we  should  refuse  to  al^rm  a  proposition,  the  only  alternative  of  which  has 
been  proved  to  be  self-contradictory.  VVe  are  compelled,  therefore,  to 
assert  the  proposition  tbat  Space  is  not  ^te,  or,  in  other  words,  that 
Space  is  infinite. 

Similarly,  we  cannot  think  of  time  as  having  had  a  beginning,  for  then 
there  would  be  a  lime  bcfore  time;  or  as  about  to  have  an  end,  for  Ihen 
there  would  be  a  time  after  time.  Hence,  we  are  compelled  to  aOirm  an 
infinity  of  time,  as  we  were  before  compelled  lo  affirm  an  infinity  of 
Space. 
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Teque  rursus  cogitari  potcst  quomodo  aeternitas  deflaxerit 
ad  hunc  diem ;  cum  distinctio  illa,  quae  recipi  consuevit,  quod 
sit  infinitum  a  parte  antt\  et  a  parte  post,  nullo  modo  constare 
possit ;  quia  inde  sequeretur,  quod  sit  unum  infinitum  alio 
infinito  majus,  atque  ut  consumatur  infinitum,  ct  vergat  ad 
finitum*-.     Similis  est  subtilitasde  Lvncis  scmpcr  divisibilibus, 

Again,  though  we  are  as  iittle  able  to  piclure  to  our  minds  the  proce^  of 
infinitesimal  subdivision  as  that  of  inRnite  addition,  \ve  are  compclled  by 
considerations,  similar  to  ihose  which  we  have  already  gone  through,  to 
affirm  the  inhnite  divisrbility  of  both  lines  and  matter.  A  llne,  bowever 
small,  must  have  two  ends,  and  so  be  capablc  of  bisection  ;  an  atom  must 
have  an  upper  and  an  under  side,  and  50  be  capable  of  diviMon. 

The  qucstions  on  which  I  have  so  briefly  touchcd,  and  the  vcr>'  concep- 
tion  of  infinity  itself»  have  been  t!ie  occasion  of  much  coiiLroversy.  The 
student,  who  wishes  to  acquainl  himself  with  the  main  outlines  of  thcse 
discussions,  will  do  well  to  read  the  chapter  on  Mnfiuity*  in  Locke*s 
Essay  (bk.  ii.  ch.  17);  Kanfs  Kritik  der  Reinen  Vemunft,  Transccnden- 
tale  Dialektik,  bk.  ii.  ch.  2  (Die  Antinomie  der  Reinen  Vernunft),  whcre 
the  antinomies  or  contradictions  connected  with  Cause  and  God  are 
discussed,  as  well  as  those  connccted  with  Space,  Time,  and  Matter ; 
Sir  W,  HamiIton's  Lectures  on  Metaphysics,  Lecture  38 ;  Mr.  Mill*s 
Ejtamination  of  Hamilton,  ch.  6  ;  and,  lastly,  as  a  defence  of  Sir  W. 
Hamilton  and  a  reply  to  Mr.  Mill,  Dr.  Mansel's  *  Philosophy  of  the  Con- 
ditioned.'  Thc  student  of  Kant  wili  derivc  great  assistancc  from  consulting, 
on  this  subject,  the  recent  work  of  Mr.  Caird  on  *  The  Philosophy  of 
Kant,'  pt.  ii.  chs.  16, 17.  It  must  be  recollected,  however,  that  Mr.  Caird*s 
criticisms  of  Kant,  and  the  cxtcnsions  which  he  cndeavours  to  givc  to  his 
philosophy,  are  made  entirely  from  the  Hcgclian  stand-point.  Much  of 
the  difficulty  and  confusion  cxpericnccd  in  dealing  with  thcse  qnestions 
would  be  avoided,  if  the  sludent  could  keep  clearly  before  his  mind  the 
fact  that  the  term  *  infinite  *  simply  expresses  Ihe  negatton  of  '  finite.' 
For  Uhat  alonc,'  says  Locke,  *  is  infinile,  which  has  no  bounds;  and  that 
the  Idea  of  Infinity,  in  which  our  thoughts  can  Hnd  none.*  And  again, 
that  is  an  infinite  space  or  numbcr  '  which,  tn  a  constant  and  endlcss 
inlarging  and  progression^  the  mind  can  in  thought  ncvcr  attiiin  to.* 
Essay,  bk.  ii.  ch.  17.  §  8. 

'^  Bacon's  criticism  is  unfortunatc  and  could  only  arise  from  his 
ignorance  of  mathematics.  In  reasoning  on  *  infinities,'  it  is  a  first 
principle  that  the  addition  or  subtraction  of  any  finite  quantity,  however 
large,  may,  in  coniparison  with  infinity,  be  neglected.  0;+  o  =  oc.  This 
formula  is  cntircly  indepcndcnt  of  the  value  which  we  assign  to  a,  pro- 
vided  it  bc  finite. 

With  regard  to  the  distinction  between  h^nittm»  a  parte  anie  and  «- 
Jimtum  a  part^  postj  \t  sccms  to  mc  that  it  is  not  only  pcrfcctly  legi- 
timatei  but  that  it  suggcsts  the  only  way  in  which  the  mind  can  attempt 
to  picture  to  itself  either  infinity  of  time  or   infinity  of  spacc.     We 
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cx  impotcntia  cogitationis.  At  majore  cum  pemicie  inter- 
venit  haec  impotcntia  mentis  in  inventione  causarum  :  nam 
cum  maxime  universalia  in  natura  positiva'*  csse  dcbeant, 
quemadmodum  inveniuntur,  neque  sunt  revera  causabilia ; 
tamen  intcllectus  humanus,  nescius  acquiescere,  adhuc  appetit 
notiora"*.  Tum  veroj  ad  ulteriora  tendens,  ad  proximiora 
recidit,  videlicct  ad  causas  finales",  quae  sunt  plane  ex 
natura  honiinis,  potius  quani  universi ;  atque  cx  hoc  fonte 
philosophiam  miris  modis  corrupcrunt.  Est  autcm  aeque 
imperiti  et  leviter  philosophantis,  in   maximc   univcrsalibus 


mentally  takc  our  position  at  some  parlicular  point  or  mom^nt,  mually  the 
present,  and  try  to  conceive  of  an  endless  regre&s  or  an  endless  progress,  as 
Ihc  case  may  be,  from  that  point  or  moment,  The  cndless  progress  is 
the  iH/htitnm  a  parte  antfy  the  endless  regress  the  itt^nitnm  a  parte  pojt» 

"  This  passage  is  obscure,  but  its  meaning  appears  to  be  tluit  Ihere 
are  certain  great  laws  of  natiire,  or  causes,  or,  as  Bacon  would  probably 
have  said,  'fomis/  in  which  we  ought  to  acquiesce  as  ultimate  explanations 
of  facts.  Siiich,  to  takc  instanccs  from  modern  acience,  may,  pcrhaps,  bc  Ihe 
law  of  gravity,  the  law  of  inertia,  aml  Ihc  laws  of  chemical  combinalion. 
Kow  Bacon  can  hardly  mean  that  thcso  laws,  causes,  or  forms  are  tbem- 
selves,  as  a  matter  of  fact,  due  to  no  other  cause,  but  what  hc  docs 
probably  mcan  is  that  it  is  in  vain  for  us  to  inquire  into  their  causc; 
to  tu  thcy  are  and  must  be  ultimate  facts,  to  bc  lakcn  for  granted,  and 
it  h  mere  idle  si>eculation  lo  try  and  Irace  the  course  of  nature  bcyond 
Ihem,  Cp.  with  Ibis  passage,  II.  48  (14),  and  spccially  Dc  Augmentis, 
\]b.  ix.  (E.  and  S^  vol.  i.  p.  833.  I.  10,  etc.)  See  also  Introduction,  pp, 
63,  6j. 

Thc  word  *posilKa*  may  be  translated  'absolute*  or  '  ultimatc'  !t 
seems  intendcd  to  express  the  opposite  of  *relative'  or  *dependent,' 
that  is,  rdative  lo  or  dcpendejit  on  othcr  causes.  These  facts  are  *to 
be  takcn  for  grantcd'  instead  of  *  to  be  explaiiied.* 

'*  That  is,  natura  notiora  or  'still  more  general  lau-s." 

'*  For  the  meaning  of  the  expression  '  Final  CZauses,'  the  readcr  may 
Tcfer  to  the  fii*st  foot-notc  on  §  8  of  the  Introduction,  and,  for  Bacon's 
criticism  of  the  doctrinc,  to  §  lo. 

Man  projects  his  own  aims  and  idcas  on  the  Uni^^erae,  and  regards 
God  or  Nature  as  acting  in  thc  same  way  in  which  he  would  act  him- 
self.  Thus,  instead  of  accommodating  his  thoughts  to  Xature,  he  accom- 
modates  Naturc  to  his  own  thoughts.  Compare  what  is  said  by  one  of  thc 
Intcrlocutors  in  GalilDo's  Third  Dialogue :  '  Great,  in  my  judgmcnt,  is  ihe 
folly  of  those  who  would  have  had  God  to  have  madc  the  World  more  pn>- 
portional  to  the  narrow  capacitics  of  thcir  reason,  than  to  his  immense, 
yea  infinite  power.'    (Sir  Thomas  Salusbury*s  Translation,  p.  335.) 
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causam  requirere,  ac  in  subordinatis  et  subalternis  "^  causam 
non  desidcrare. 

XLIX, 

Intellcctus  humanus  Juminis  sicci  non  est";  sed  recipit 
infusioncm  a  voluntate  ct  aifcctibus,  id  quod  generat  ad  quod 
vult'^  scieniias :  quod  eiiim  mavult  homo  verum  essCj  id 
potius  credit'*.  Rejicit  itaquc  difficilia,  ob  inquircndi  im- 
patientiam  ;  sobria^  quia  coarctant  spem  ;  aJtiora  naturac, 
propter  superstitioncm  ^" ;  lumcn  expcricntiae,  propter  arro- 
gantiam  et  fastum,  ne  videatur  mens  versari  in  vilibus  et 
fluxis;  paradoxa,  propter  opinionem  vul^i ;  denique  innu- 
meris  modis,  iisque  interdum  imperceptibilibuSj  affectus 
intellcctum  imbuit  et  inficit. 


'*  A  logical  term,  denoting  particular  propositions  In  relation  to  their 
corrcsponding  univcrsats.     Thus,  Some  X  is  Y  is  'subaltcm'  to  All  X  is  Y- 

Mr.  EUis  very  approprlately  quotes  Arist.  Metaph.  iii.  4  (1006  a.  fi-9). 
ttm  yap  djroifttucm  t6  ju^  ytyvtaa-Ktiu  Ttvap  Htt  ^tfTfli/  air6iiu^iv  kui  tiVoi»  ov  dci. 
oXo»  fur  yap  iirdirr<ov  udCyarotf  aTTudft^iv  dvai'  tU  tiTrttpov  yap  dv/Sadt^ot,  ^mtc 
fi^y  ovrtMis  tiyai  dnoiti^iv. 

'^  Compare  the  often-quoted  maxim  of  Heraclitus ;  avrf  ^rfpi}  V^^-X"^ 
trotftayrarii  or  avT)  "^vxh  aofPnfTtitf}  Km  upitrrif.  Thc  authorities  for  these 
maxims  are  given  in  Rittcr  and  Prel]er*s  Historia  Philosophiae,  and  ed., 
p.  16. 

"  Capricious  or  arbitrary. 

^  Bacon  means  that  the  Will  and  the  Aflcctions  oftcn  exert  an  influ- 
ence  in  warping  our  judgments,  Familiar  illuslrations  are  the  obslinacy 
with  which  men  dcfend  opinions  to  which  they  havc  once  committed 
thcmselvcs,  and  Ihc  jealousy  and  repugnance  with  which  they  are  apt  to 
receive  thosc  of  thcir  antagonists  or  rivals.  It  was  a  saying  of  Archbishop 
Whatcly,  that  men  are  much  more  anxious  to  have  trutli  on  thcir  sidc, 
than  lo  be  on  the  side  of  truth. 

Itdoesnot  appear  to  mc  that  Bacon  either  states  or  implies  that,  ifthe  In- 
tellect  werefreed  from  the  warpiiig  influencesof  the  Willand  the  AfTections, 
its  couclusions  would  be  infallihly  tnie.  A  later  school  of  English  moralists, 
of  whom  Dr,  Samuel  Clarke  is  the  principal  representative,  maintained 
Ihe  doctrine  that  the  Affcctions  arc  the  sole  cause  of  moral  aberrations, 
but  to  ascribe  this  or  any  similar  thcory  to  Bacon  would  involvc  an  ana- 
chronism  and  be  inconsistcnt  with  the  language  of  the  preceding  Aphorisms. 

Sptnoz.1,  in  his  brief  criticism  of  Bacon's  philosophy  (see  his  letter  lo 
Oldcnburg,  Epist.  2,  ed.  Bruder,  vol.  ii.  pp.  146,  7),  makes  special  refercnce 
to  this  Aphorism. 

'*'  The  thought  is  that  Superstition  makes  mcn  afraid  of  enquiring  into 
thc  *deep  things '  of  nature,  and  so  delermines  them  to  refer  to  the  action 
or  intentions  of  a  First  Causc,  what  is  rcaily  due  to  sccond  causcs. 
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At  longc  ma.vimum  impcdtmentum  ct  aberratio  intellcctus 
humaai  provenit  a  stupore  ct  incompetentia  et  fallacils 
sensuum  " ;  ut  ca,  quae  sensum  ferluntj  illis,  quae  sensum 
immediatc  non  feriunt,  licet  potioribus,  praeponderent.  Itaque 
contemplatio  fere  dcsinit  cum  aspectu  ;  adeo  ut  rerum  in- 
visibiiium  exigua  aut  nulla  sit  observatio.  Itaque  omnis 
cperatio   spirituum  ^-   in   corporibus    tangibilibus   inclusorum 

"  It  is,  perhaps,  almost  superfluous  to  remark  that,  since  Bacon's  timc, 
the  ^dulness,  incompetency,  and  deceptions  *  of  ihe  senses  have  been,  to 
a  great  extent,  remedied  by  the  discovery  of  new  instruments,  by  methods 
of  corrections,  and  by  a  more  careful  discrimination  between  our  ori^nal 
perceptions  and  the  subsequent  operatiuns  of  the  intcUect  upon  them. 

^-  This  idea  of  *  spiriLs '  shut  up  in  bodies,  inanimatc  as  well  as  animate, 
is  of  frequent  occurrence  in  the  and  Book.  See,  for  instance,  Ihe  7th  and 
4oth  Aphorisms,  where  some  of  tlie  statements  and  speculations  are  vcry 
curious.  Immcdiatcly  borrowed,  perhaps,  from  Paracelsus,  or  taken  gene- 
rally  from  Ihe  physical  philosophy  of  the  day,  this  doctrine  seems  to 
havc  had  a  peculiar  attraction  for  Bacon.  '  The  idea,'  says  Mr.  Ellis 
(Preface  to  the  Historia  Vitae  et  Mortis,  E.  and  S.,  vol.  ii.  p.  94),  *on 
which  Bacon*s  Ihcory  of  longcvity  is  founded,  namcly,  that  the  principle  of 
life  residei  in  a  subtle  fluid  or  spirit  wliich  permeates  the  tangible  parts  of 
the  organisation  of  plants  and  animals,  seems  to  be  coeval  with  the  first 
origin  of  spcculative  physiology,  Bacon  was  one  of  those  by  whom  this 
idea  was  extended  from  organised  to  inorganic  bodies:  in  all  substances, 
according  to  himi,  resides  a  portion  of  spirit  which  manifests  itself  only  in 
its  operations,  being  altogether  intangible  and  wlthout  weight-  'Jhis 
doctrinc  appearcd  to  him  to  bc  of  most  ccrtain  trulh,  but  he  has  nowherc 
statcd  the  grounds  of  his  conviction,  nor  even  indicated  Uie  kind  of 
cvidcnce  by  which  thc  cxistcnce  of  the  spiritus  is  to  be  established.  In 
living  bodies  he  conccivcd  that  two  kinds  of  spirits  cxist:  a  crude  or 
mortuary  spirit,  such  as  is  prcscnt  in  other  substanccs;  and  the  animal 
or  vital  spirit,  to  which  the  phcnomena  of  life  arc  to  be  rcferrcd.  To 
keep  this  vilal  spirit,  the  wine  of  life,  from  oozing  away,  ought  to  be  the 
aim  of  Ihc  physician  who  attcmpls  lo  incrcase  the  number  of  our  few  and 
evil  clays,* 

This  physical,  or  rather  mctaphysical,  theory  of  a  subtle,  tnvisible,  and 
intangible  fluid  or  cthcr,  pcrmcating  cvcry  matcrial  substance,  whcthcr 
animatc  or  inanimate,  as  wcll  as  the  languagc  in  which  we  evcn  still  speak 
of  *  spirits  of  wrne,'  and  the  like,  may  be  rcgarded  as  curious  sur%'ivals 
of  a  primitive,  fetichistic  era,  whcn  men  Hteralty  believed  that  ever)*  object 
around  them  wasanimated  or  possessed  by  a  soulor  *spirit '  similar  to  their 
own,  and  that  this  sou!  or  spirit  was  itself  a  material,  though  it  might  be  aa 
invisible,  substance,  Thc  student  will  find  some  most  interesting  and 
suggestive  remarks  on  Ihis  subject  in  Mr.  TyIor's  Primitive  Culture,  vol.  ii, 
chs.  14,  15. 
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latet,  et  homines  fugit.  Omnis  etiam  subtilior  meta-schc- 
matismus'*-*  in  partibus  rcrum  crassiorum  (quem  vulgo  aJtera- 
tionem  vocant,  cum  slt  rcvcra  latio  per  minima^^j  latet 
similiter :  et  tamen  nisi  duo  ista,  quae  diximus,  explorata 
fuerint  et  in  lucem  producta,  nihil  magni  fieri  potest  in 
natura  quoad  opera.  Rursus  ipsa  natura  acris  communis  ct 
corporum  omniumj  quae  aerem  tenuitate  superant  (quae 
plurima  sunt),  fere  incognita  est.  Sensus  enim  per  se  res 
infirma  est,  et  aberrans :  ncque  organa  ad  amplificandos 
sensus  aut  acucndos  multum  valent ;  sed  omnis  verior  inter- 
pretatio  riaturae  conficitur  per  instantias,  et  expenmenta 
idonca  ct  apposita ;  ubi  sensus  dc  cxpcrimento  tantum,  cx- 
perimentum  de  natura  et  re  ipsa  judicat. 

LI. 

Intellcctus  humanus  fertur  ad  abstracta  propter  naturam 
propriam  ;  atquc  ca,  quac  fluxa  sunt,  fingit  cssc  constantia. 
Melius  autem  est  naturam  secare,  quam  abstrahere  **'^ ;  id  quod 
Democriti  schola  fecit,  quae   magis   penetravit   in    naturam, 

^  Bacon  appcars  to  have  adopted  a  theory  of  the  ultimate  constitution 
of  matter,  in  some  respects  similar  to  Ihat  of  the  Atomists  (see  especialiy 
Bk.  II.  Aph.  8);  and  hence  his  partialtly  for  the  school  of  Democritus. 
Hc  rcjectcd,  howcver,  thc  hypothcsis  of  a  vacuum,  and  it  docs  not  appear 
whether  his  atoms  (or  raLher  partides,  as  he  preferred  to  call  Ihem) 
differed  in  material  or  only  in  shape  and  .irrangcmcnt.  Any  way,  all  mate- 
rial  objects,  he  conceived,  tf  only  we  could  penetratc  to  theJr  ultimate 
structure  or  constitution,  would  be  found  to  consist  of  a  number  of  small 
particles,  arranged  in  some  definite  manner  with  reference  to  each  cther. 
This  arrangement,  as  it  escapes  detection,  is  called  Latens  ScbcmaiismuSf 
and  any  change  in  it  is  termcd  Mcta-Scbfmathmus ;  moreover,  as  Ihe 
intemal  process  by  which  such  change  takes  place  is  unknown  lo  us,  it 
is  called  Latens  Processus,     fSee  Bk.  ii.  Aphs.  6,  7.) 

"  It  follows  from  Bacon's  theory  of  the  ultimate  constitution  of  mattcr 
that  any  oUeraiion  (nXXoiwtns)  in  a  body  is  simply  a  motlon  amongst  the 
miTiute  particles,  a  change  in  their  arrangement,  '  iatio  pcr  minima.* 

*°  It  is  better  to  dissect  nature  by  means  of  analysis,  than  to  form 
abstract  Iheorics  about  hcr,  which  have  no  fmmdation  in  fact  or  expe- 
riment.  The  worfc  of  '  abstraction/  that  is  of  forming  abstract  or  general 
thcories,  is,  of  course,  indispcnsablc  in  thc  intcrprctation  of  nature,  but  It 
ought  to  follow  and  not  preccde  the  work  of  *  dissection,'  that  is,  the 
minute  examination  and  intcrrogation  of  natural  facts.  It  is  on  account 
of  thcir  patience  or  snpposcd  patiencc  in  the  investigation  of  nature  that 
the  school  of  Leucippui»  and  Democritus  seems  to  Uave  been  prcferred  by 
BacoD  to  thc  other  schools  of  antiquity. 
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quam  reliquae,  Materia  potius  considerari  debet,  et  ejus 
schematismi,  ct  mcta-schematismi,  atque  actus  purus^",  ct  lex 
actus  sive  motus  ;  formae  enim  commenta  animi  humani 
suat  ^^,  nisi  Hbeat  leges  illas  actus  formas  appellare. 


"  This  expression  is  the  scholastic  equtvalent  for  the  Aristotelian  term 
itftpytia  or  €irrt\€)(tia  as  opposed  to  fiLra^ir,  and,  as  such,  may  either  mcan 
actual,  as  opposed  to  possible  motion,  growth,  or  developnient,  or  actual,  as 
opposed  to  possiblc  cxistence,  For  a  Hvvaniv  may  either  be  a  possibilily  of 
motion  (taking  that  word  in  its  wide,  Aristotelian  sense),  or  a  possibility  of 
existence.  If  it  be  a  possibility  of  existence,  the  existence  itself,  when 
realised,  is  callcd  an  cVc/ryeui  or  eWcXc\fta.  But,  if  it  be  a  possibility  of 
niolion,  we  have  two  cases,  according  as  the  motion  or  process  is  (j)  an  end 
in  itself,  or  (a)  results  in  somcthing  bcyond  itself,  an  «^70»*  n.  Now,  in  the 
first  case,  as,  for  instancc,  in  walking  for  the  sake  of  exercise,  the  actual  as 
opposed  to  the  possible  motion  may  be  indifTerently  callcd  a  KivjjtTtt,  an 
eVtpycwi,  and,  though  hardiy  with  equal  propriety,  an  fVTtXtj^ua.  In  Ihe 
second  case,  suppose  we  take  house-building  as  our  instance,  we  have 
(a)  the  merc  bvvafuf  or  possibility  of  house-building,  (p)  the  process  itself, 
otKodoiJLLKfj,  (y)  the  result,  xa  tpyovj  Ihe  house.  Here,  otVofto/ur^,  Ihe  pro- 
cess,  ought  strictly  spenking  to  be  called  a  xti^fn;,  but  it  is  nlso  called, 
though  with  less  propriety,  an  «V«/ryfia  or  even  an  ei-TiAc^^Ma ;  but  the  end 
or  rcsult,  thc  housc  itself,  can  only  be  said  to  cxist  ivtpytia  or  na-cXf^ffia, 
and  the  lattcr  expression  seems  the  more  appropriate  of  the  two.  The 
terms  cVp-ynfi  and  fvrtXtxtia  are  often  used  interchangeably  by  Aristotle, 
but,  strictly  speaking,  it  wouM  seem  that  tvipytta  (eV  cpyy)  should  be 
appropriated  to  a  motion  which  is  an  end  in  ilself,  while  <»T«X<x«n  («v 
TtXtt  txfif)  ought  to  bc  appropriated  to  the  rcsult  of  a  motion  or  proccss, 
or  to  actual  as  opposcd  to  possible  existence. 

On  this  distinction,  the  studcnt  is  specially  recommended  to  read  Tren- 
delenburg's  first  nole  to  De  Anhna,  bk.  ii.  ch.  j,  aiid  to  comparc  the  passages 
in  AristotIe*s  works,  where  the  terms  ivtpytia  and  «VfXe^cia  occur.  He 
should  noticc  particularly  Mctaph.  viii.  6  and  Eth.  vii.  14  (8).  Sir  Alex- 
ander  Grant  treats  of  this  distinction  at  some  length  in  one  of  the  Essays 
appcndcd  to  his  edition  of  AristotIe*s  Ethics. 

*Actus  Purus,'  in  the  prcsent  passage,  inay  mean  either  the  process  of 
devclopment  hy  which  one  malerial  substance  passcs  into  another  or  the 
final  result  which  follows  froni  the  meta-schematismus,  that  is  to  say,  the 
change  in  its  structure.  Thus,  the  actus  purus  might  either  be  the  process 
by  which  the  acom  passes  fnto  the  oak  or  iron  into  rust,  or  it  might  be  ihe 
oak  or  the  rust  itself.  Conformably  to  these  alternatives,  *  lex  actus  sive 
motus*  may  dcnotc  either  the  law  goveming  Ihe  process  by  which  the 
final  result  is  attained,  or  the  law  expressing  the  conditions  of  the  result 
itself,  that  is  to  say,  it  may  denote  cither  a  dynamical  law  or  a  stalical 
law.  I  am  inclined  to  think  that,  in  this  place,  it  has  the  former  meaning* 
Cp.  Introduction,  Section  8. 

"  He  herc  alludcs  to  thc  l^iat  of  PtatO|  which  were  conceived  as  having 
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LII. 

Hujusmodi  itaque  sunt  idola,  quae  vocamus  idola  tribus  ; 
quae  ortum  habent  aut  ex  aequalitate  substaiitiae  spiritus 
humani**;  aut  cx  praeoccupationc  ejus;  aut  ab  angustiis 
ejus ;  aut  ab  inquieto  motu  cjus;  aut  ab  infusione  afifectuum  ; 
aut  ab  incompctentia  sensuum  ;  aut  ab  impressionis  modo  ^'. 

LIII. 
Idola  spcctis  ortum  habent  ex  propria  cujusque  natura  ct 
animi  et  corporis  ;  atque  etiam  ex  educatione,  et  consuetudine, 
et  fortuitis.  Quod  genus,  Hcct  sit  varium  et  multiplex, 
tamcn  ea  proponcmus,  in  quibus  maxima  cautio  est,  quaequc 
plurimum  valent  ad  polluendum  intellectum,  nc  sit  purus. 

LIV. 

Adamanthomlnes  scientias  et  contemplationes  particulares  ; 
aut  quia  authores  et  inventores  se  carum  crcdunt ;  aut  quia 
plurimum  in  illis  operae  posuenmt,  iisquc  maxime  assueverunt. 
Hujusmodi  vero  homines,  si  ad  philosophiam  et  contempla- 
tioncs  universalcs  se  contulcrint,  illas  cx  prioribus  phantasiis 
detorquent,  et  corrumpunt ;  id  quod  maxime  conspicuum 
cernitur  in  Aristotele^  qui  naturalem  suani  philosophiam 
logicae  suae  prorsus  mancipavit,  ut  eam  fere  inutilem  et  con- 
tentiosam  reddiderit^".     Chemicorum  auteni  genus,  ex  paucis 

a  supra-sensiblc  existence  independent  of  arid  out  of  rclation  to  matter. 
He  him^lf  adnpts  the  phrase  *  Korms,'  but  in  a  pecuUar  scnse  of  his  own, 
whicb  I  havc  discussed  at  length  in  the  sectton  of  the  Introduction  just 
rcferred  to. 

*  By  this  singular  expression  he  appears  to  mean  that  the  human  mind, 
being  of  an  uniform  substance,  is  inadequile  to  represent  the  incqualities 
and  varictics  of  naturc,  and  hcncc  that  it  fcigns  untformities  aiid  unalogies 
which  do  not  exist.     Cp.  Aphs.  41  and  45. 

**  Thesc  words  must  refer  to  the  last  Aphorism,  though  the  meaning  of 
the  reference  is  not  altogether  clear.  Wc  are  '  impressed  *  with  the  gcneral 
and  abstract  relalions  of  things  rathcr  than  with  their  minute  structure. 
The  reason  at  once  seizes  on  or  even  'anticipates*  the  former,  while  the 
lattcr  is  concealcd  froin  the  observation  of  the  senses. 

•*  Compare  the  far  more  vchcment  attack  on  Aristotle  in  TempoHs 
Partus  Masculus,  cap.  3  (K.  and  S.,  vol.  iii.  pp.  539,  530):  'Itaque 
citelur  Arisloteles,  pessimus  sophista,  inutili  suhlilitato  attonitus,  verbonim 
vile  ludibrium.    Ausus  etiam,  Lum  cum  forte  mens  humana  ad  vcritatem 
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cxpcrimcntis  fornacis,  philosophiam  constituerunt  phantas- 
ticam,  ct  ad  pauca  spcctantem ''^ :  quinetiam  Gilbertus.  post- 
quam  in  contcmp.ationibus  magnetis  se  laboriosissime  cxcr- 


aliquatm  casu  qtiopiam  tanquain  secunda  tempestate  delata  acquiescerel-, 
injiccrc  diirissimas  animis  compcdes,  artemqiic  quandam  insania?  com- 
poncre,  nosque  verbis  adJicere/  Bacon,  howevcr,  is  not  aJw-iys  consistent 
in  his  abiisc  of  Arislotle.  Somctimcs  he  spcaks  of  him  in  terms  of  culog>', 
as,  for  jnstance,  in  Aph.  98  and  in  tbe  foHoiving  passagc  of  Ihe  Redargutio 
Philosophiarum:  *  Itaque  hos  duos  viros,  Plalonem  ct  Aristotelem,  si  quis 
inter  maxima  mortatium  ingenia  non  numerat  aut  minus  perspicit  aut 
niimts  acquus  cst." 

Tbe  specific  chargc  against  Aristotle  thfit  he  suhordinaled  his  natural 
philosophy  lo  his  logic  is  uiKloibtedly  founded  in  part  on  his  partiality  for 
the  tcchnical  forms  and  terminology  of  Ihc  syllogism.  This  circumstance 
often  obscures  his  argument  fas  \ie  may  see  even  in  Ihe  6th  and  7th  Books 
of  the  Ethics),  and  alt^o  oflen  has  a  tcndcncy  to  divert  his  attention  from 
the  arbitrary  or  questionablc  character  of  th?  principles  on  which  his 
rcasoning  procoeds.  Bnt  under  the  phrase  Mogicae  suae/  Bacon  probably 
includes  not  only  MogLc'  properly  so  called,  but  also  the  metaphysical  dis- 
linctions  nhich  are  of  such  frcqucnt  occurrence  in  AristotIc*s  works. 
Instead  of  cxphining  physical  phcnomcna  in  thcir  true  relations  or  by 
refcrence  to  thcir  true  causes,  Ari.stotle  frequently,  if  not  gencrally,  deems 
it  sufficient  to  bring  them  undcr  his  mctaphysical  distinctions  of  <5i}w^ir  and 
cVfVye"!)  matter,  form,  and  privalion,  tlie  four  causes,  the  tcn  categorics, 
tbe  difierent  kinJs  of  moticn,  and  the  Iike.  Of  this  tendency  we  liave 
a  notable  instance  in  Ihe  De  Coelo,  where  we  should  naturally  expcct  to 
fmd  a  careful  account  of  obser^ed  facts  with  refcreiice  to  the  earth  and  the 
heavenly  bodies;  instcad  of  Ihis  account,  howcver,  we  have  interminable 
discusstons  on  sub.~tance,  qualities,  the  various  kinds  of  motion,  and  oiher 
topics  of  a  like  metaphysic^il  character.  The  title  of  this  trcatisc,  how- 
evcr,  was  not  given  by  Aristotlc  himself. 

*'  B.\cun  (rcquently  refers  to  the  '  Chemists  *  or  *AIchemists/  and  gene- 
rally  in  thc  •;ame  terms.  See  Aphs.  64  and  75,  They  are  criliciscd  at 
length,  botb  011  their  practical  and  speculative  side,  in  the  Redargutio 
Philo^ophiarum  (F„  and  S.,  iii,  575,  576).  Ihere  is  also  an  interesting 
notice  of  them  in  tbe  De  Augmcntis,  lib.  i.  (vol.  i.  p,  457). 

In  the  word  *  phantasticam,'  he  probably  has  spccially  in  view  the  spccu- 
lationsof  ParaccUusandhisschool;  in  ihccxpression  *adpancaspectantem* 
Ihe  narrow  range  of  objects,  such  as  the  transformation  of  metals  and  llie 
discovery  of  the  elixir  vilac,  to  which  thc  Chcmists  or  Alchemists  of  that 
tiaie  confiiied  their  attention. 

Professor  Playfair,  in  a  passajje  already  referrcd  to,  says  (Encycl. 
Brit.,  Prel.  Diss.}:  *  (.-hcmistr)'  in  this  statc  might  be  said  to  have  an 
Elcctive  Attniction  for  nll  that  was  most  absurd  and  extravagant  in  Ihe 
othcr  parts  cf  k.iowlcdge.* 
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cuissct,  confinxit  statim  philosophiam  consentancam  rci  apud 
ipsum  praepollenti  '-. 

LV. 

Maximum  et  velut  radicale  discrimcn  ingcniorum,  quoad 
philosophiam  et  scicntias,  illud  cst ;  quod  alia  iiigenia  sint 
fortiora  ct  aptiora  ad  notandas  rcrum  diffcrentias  ;  alia,  ad 
notandas  rerum  sinTilitudines"^.  Ingenia  enim  constantia  et 
acuta  figerc  contemplationes,  et  morari,  ct  Iiacrere  in  omni 
subtihtate  dilTerentiarunT  possunt  :  ingcnia  autem  sublimia  ct 
discursiva  etiam  tcnulssimas  et  catholicas  rerum  similitudines 
et  agnoscunt  et  componunt ;  utrumquc  autcm  ingenium  faciie 
labitur  in  excessum,  prcnsando  aut  gradus  rcrum,  aut  umbras. 

"  William  Gilbert  of  Colchcster(i540-i6o3),  CoiH-t-Physician  to  Qnecn 
Elisabeth  and  authur  of  tlie  celebrated  treatise  '  De  Magncte'  publisheJ  in 
1600,  wa5  really  the  founder  of  thc  scienccs  of  Elcctricity  and  Magnctism. 
Il  is,  howevcr,  indisputable  that  he  regarded  hisdiscoverics  as  admitting  oi  a 
widerapplication  th.in  was  really  the  case.  Thus,  he  a&signcd  lo  inagnelism 
some  ol  the  phenomena  which  were  afterwards  cxplaincd  by  gravitation, 

Gilbcrt  (who  is  repeatcdly  referred  to  by  Bacon  both  in  thc  Novura 
Organuin  and  clsewhere)  is  mcntioned  with  more  rcspcct  jn  Bk.  ii. 
Aph.  J5,  and  wilh  considerable  respect  in  Bk.  ii.  Aph.  36.  Mr.  Spedding 
obser^*cs  (vol.  iii.  p.  516):  *  Bacon  praises  him  ho!h  for  his  indusTy  and 
his  mvthod;  censuring  hiin  only  for  endcavouring  to  build  a  univcrsal 
philosophy  upon  so  narrow  a  ba^is.*  Thus,  in  the  following  quatnt  passage 
(from  the  *  .Aditus  ad  Historiam  Gravis  et  Levis/  E.  and  S.,  vol.  ii.  p.  80), 
hc  combincs  both  praise  and  blanie:  *  Itaque  vircs  magneticas  non  inscite 
introduxit  Gilbertus,  sed  et  ipse  factus  magnes;  nimio  scillcet  plura  quam 
oportet  ad  illas  Irahens,  et  navem  acdificans  ex  scalmo.' 

""  This  Aphorism  is  suggestivc  of  an  important  psychological  fact.  The 
lendency  to  note  resemblances  and  the  lendency  to  note  dilTLTenccs  rarely 
co-exist  in  an  equal  degrec.  Men  who  ha^e  a  tendcncy  to  note  rescmblances 
ralher  than  differences  have  an  imagin.itive,  and  frequently  a  philosophical 
or  poclical  turn  of  mind ;  men  who  have  a  tendency  to  note  diiicrences 
ralhcr  than  resemblances  have  a  logical  or  critical  tum  of  mind.  Plato, 
Shakspeare,  and  Bacon  himsclf  arc  good  inslances  of  the  one  tendency, 
Aristollc  of  the  other,  As  literature  accumulates,  and  thought  tcnds  to 
losc  its  freshness,  men  scem  to  bc  apt  to  notc  diffcrences  rather  tliaii 
resemblances.  I-ogic  and  criticism  advaace  at  the  exp^iise  of  poetry  and 
creative  philosophy. 

Wit  has  frequently  becn  defined  as  a  faculty  of  noticing  remote 
rcscmblances, 

The  student  niay  compare  with  Lhis  Aphorism  a  passa^c  in  Kanfs 
Kritik  der  R.eincn  Vernunlt,  Anhang  zur  transccndcnlalen  Oialeklik,  ed. 
Hartenstein,  toI.  iii.  p.  442  (Meik(ejohn'h  English  Translation,  p.  a^\)* 
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Lvr. 

Rcpenuntur  tngenta  alia  in  admirationem  antiquitatis^*,alia 
in  amorcni  ct  amplcxum  novitatis  effusa  ;  pauca  vero  ejus 
tcmperamenti  sunt,  ut  niodum  tenere  possint,  quin  aut  quae 
recte  posita  sunt  ab  antiquis  convellant,  aut  ea  contemnant 
qiiae  rectc  afFcruntur  a  novis.  Hoc  vero  magno  scientiarum  et 
philosophiac  detrimcnto  fitj  quum  studia  potlus  sint  antiqui- 
tatis  et  novitatis,  quam  judicia  :  veritas  autcm  non  a  felicitate 
temporis  alicujus,  quae  res  varia  est  ;  sed  a  lumine  naturae  ct 
experientiae,  quod  aeternum  est,  petenda  est.  Itaque  abne- 
ganda  sunt  ista  studia  ;  et  vidcndum,  ne  intellectus  ab  illis 
ad  consensum  abripiatur. 

LVIL 

Contemplationcs  naturae  ct  corporum  in  simplicitate  sua 
intellectum  frangunt  et  commlnuunt ;  contcmplationcs  vero 
naturae  et  corporum  in  compositione  et  configuratione  sua 
intellectum  stupcfaciuut  et  solvunt*^.  Id  optime  cernitur  ia 
schola  Leucippi  ct  Dcniocriti,  collata  cum  reliquis  philosophiis. 
Illa  enim  ita  versatur  in  particulis  reruni,  ut  fabricas  fere 
ncgligat ;  reliquae  autem  ita  fabricas  intuentur  attonitae,  ut  ad 
simplicitatcm  naturae  non  pcnetrcnt :  itaque  alternandae  sunt 
contemplationcs  istac,  ct  vicissim  sumendae ;  ut  intellectus 
reddatur  simul  pcnctrans  et  capax ;  et  evitentur  ea,  quae 
diximus,  incommoda,  atque  idola  ex  iis  provenientia. 

LVIIL 

Talis  itaquc  esto  prudentia  contemplativa  in  arcendis  et 
summovcndis  idolis  specus ;  quac  aut  ex  praedominantia,  aut 
ex  excessu  compositionfs  et  divisionts,  aut  ex  studiis  erga 
tempora,  aut  ex  objectis  largis  et  minutis,  maxime  ortum 
habcnt.  Generalitcr  autcm  pro  suspecto  habendum  unicuiquc 
rerum  naturam  contemphnti  quicquid  intcllectum  suum  potis- 

'*  Scc  A|>h.  84  and  thc  notes  on  that  Aphonsm. 

■'  These  are  bold,  and  somewhat  harsh,  rnetaphors.  By  exclusive  atten- 
tion  to  thc  tiltimale  constitiilion  of  nature,  in  its  minute  particles,  the 
hiiman  intellcct  is,  as  it  were,  broken  and  frittercd  away;  on  the  other 
hand,  by  the  attempt  to  grasp  nature  as  a  whole,  it  evaporates  and  is  lost  in 
aniazenicnt.  The  precept  with  which  the  Aphorism  concludcs,  commcnd- 
ing  the  combination  of  minute  rcsearch  with  general  speculalions,  is  of  the 
utmost  practical  importancc,  and  could  hardlv  be  stated  in  morc  felicitoua 
languagc  than  that  in  which  B.;con  has  presented  it. 
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simiim  capit  et  detinet;  tantoque  major  adhibenda  in  hujus- 
niodiplacitis  est  cautio,  ut  intcliectus  servetur  aequus  et  purus. 

LIX. 

At  idolafori  omnium  molestissima  sunt ;  quae  ex  foedere 
verborum  et  nominum^''se  insinuarunt  in  intellectum.  Cre- 
dunt  enim  homincs,  rationem  suani  vcrbis  impcrarc.  Scd  fit 
etiam  ut  verba  vim  suam  super  intellectum  retorqueant  ct 
rcflectant ;  quod  philosophiam  et  scientias  reddidit  sophisticas 
et  inactivas.  Verba  autem  plerunque  ex  captu  vulgi  induntur, 
atque  per  Hneas  vulgari  intellectui  maxime  conspicuas  res 
sccant^^.  Quum  autcm  tntellectus  acutior,  aut  observatio 
diligentior,  cas  lineas  transfcrre  velit,  ut  illae  sint  magis 
sccundum  naturam  ;  verba  obstrepunt.  Unde  fit,  ut  magnae 
et  solcnnes  disputationes  hominum  doctorum  saepe  in  contro- 
versias  circa  verba  et  nomina  desinant  •^'* ;  a  quibus  (ex  more 
et  prudentia  mathcmaticorum)  incJperc  consulttus  foret,  casque 
pcr  definitiones  in  ordinem  redigere.  Quae  tamen  defini- 
tioncs,  in  naturalibus  ct  matcriatis,  huic  malo  mcdcri  non 
possunt*^';  quoiiiam  et  ipsae  dcfinitiones  ex  verbis  constant, 

••  'From  the  associalion  of  words  and  names  wilii  things,*  For  refer- 
cnccs  illustrativc  of  the  Idola  Fori,  see  notes  on  Aph.  43. 

^'  Cp.  Cogitata  et  Visa,  E.  and  S.,  vol.  iii.  p,  599.  It  somctimcs  happens 
Ihat  a  word  only  parlJy  expre&ses  the  conceplion  which  ue  wish  to 
convey;  somctimcs  it  expresses  more.  There  is  a  aimilar  defect  in  thc 
distinctions  which  we  atlempt  to  express  by  two  or  niore  contrasted  words, 
such  as  organic  and  inorganic,  animal  and  vegctable,  rational  and  irra- 
tional,  virtue  and  vice,  science  and  art,  and  Lhc  Uke.  These  ruquire  con- 
stant  rectification  aiid  dcfinitton,  in  ordcr  to  nialte  them  exprcss  cxactly 
what  we  wiah  to  cxprcss  and  no  more.  Words,  as  Bacon  says,  arc  inlicritcd 
frum  vulgar  use»  and  hcnce  there  is  often  the  grcatest  difHculty  in  attaching 
lo  thcm  any  precisc,  scientific  s?nse,  nor,  even  when  this  is  done,  will  mcn 
always  agree  to  accept  or  employ  thcm  in  thc  sense  thus  attachcd  to  them. 

"*  \Ve  nced  only  instance  such  words  as  idea,  scnsc,  cause,  reason, 
substancc,  ctc,  in  nientid  philosophy,  and  cause,  force,  form,  cssence,  motion, 
etc,  in  physical  philosophy.  The  truth  of  this  remark  as  applicd  lo  the 
qucstions  agitatcd  in  morals,  politics,  and  thcology  will  bc  familiar  to 
cvery  student. 

"  Considcrablc  confii.sion  has  arisen  in  the  discussion  of  questions 
relating  to  scicntific  method  from  not  observing  that  Definitions  are  of 
a  very  difTcrcnt  character  and  occupy  a  very  different  position  in  the 
inoral  and  physical  scicnces,  on  thc  onc  hand,  and  in  thc  ninthcmatical 
sciences,  on  the  othcr.  In  Mathematics,  the  inducttons  by  which  we  gain 
the  most  fundamental  truths  with   rcspcct  to   space    and    numbcr  arc 
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ct  verba  gignunt  verba  :  adeo  ut  necesse  sit  ad  instantiaa 
particularcs,  earumque  series  et  ordlnes  recurrerc  ;  ut  mox 
diccmus,  quum  ad  moduni  ct  ratlonera  constitucndi  notioncs 
et  axiomata  deventum  fuerit. 


LX. 
Idola^    quae    per    verba    intcllectui    imponuntur,    duorum 

peculiarly  simple  and  are  performed  with  such  rapidity  and,  for  the  most 
part,  at  so  early  an  age,  that  we  are  hardly  conscious  of  having  evcr  gone 
through  thcm.  Hencc,  wc  are  able  alniost  at  once  to  construct  dcfinitiona 
for  the  purpose  of  explaining  the  inost  important  dislinctioiis  which  we 
eithcr  find  obtrudcd  on  our  noticc,  or  tbink  it  desirablc  to  estabtish. 
Moreover,  these  definitions,  when  constructed,  do  not  pretend  to  rcpresent 
concrete  f;u:ts  but  only  certain  abstract  relations  of  figures  and  numbers. 
That  such  rclations  existt  if  rot  strictly,  at  least  approximatcly,  no  one 
disputes;  they  can  ^cncnilly  bcexpresscd  in  a  few  words,  which  adequately 
and  exhaustivcly  rcprcsent  them,  and  a  single  technical  tcrm  is  casily 
invented  or  appropriated,  by  mcans  of  which  the  definition  can  in  future 
be  summoneil  before  the  mind.  About  the  adequacy  or  correctness  of 
these  definitions  thcre  is  seldoni  any  dilTcrence  of  opinion,  and,  even  \l 
therc  be,  it  does  not  affect  Ihe  validity  of  the  sut>sequent  rcasoning;  for, 
providcd  that  the  sanie  relation  l>e  invariably  designated  by  the  same 
nanie,  and  that  the  logical  opcrations  be  correctly  performed,  there  can 
be  no  error  in  Ihe  re.-ult.  Bnt,  whcn  we  come  to  dcal  with  the  complex 
relations  of  nature  and  life,  it  is  widely  different.  Herc,  Induction  occu- 
pies  a  far  more  imporlant  placc,  and  till  wc  have  asccrtaincd,  distinguished, 
and  classified  the  more  in>portant  properties  of  the  objects  under  investi- 
gation,  !t  is  in  vain  lo  bcgin  the  work  of  Dcfinition.  It  is  only  after 
we  have  completed  the  inductive  slage  of  the  enquiry  Ihat  we  are  in  a 
position  to  draw  iip  a  list  of  dcfinitions,  or^  if  we  venture  to  do  so  beforc, 
we  oui:ht  to  regard  them  slmply  \\&  incomplete  and  provisional,  and  hold 
ourselves  in  constant  rcadiness  to  review  and  correct  thcm.  Hcnce, 
while  tlie  inductive  stage  of  a  scicnce  is  progrcssivc,  ancJ  therefore 
incomplcte,  it  is  natur.ii  that  much  controversy  should  turn  on  the 
dcfmitions.  '  [t  is  nccessary,*  as  Bacon  says,  *to  be  constantly  recurring 
to  particular  instances,'  and  we  cannot  safely  rcason  deductively  from 
Ihe  defmitions  rs  data,  till  we  have  firmly  estal^lished  the  inductions  on 
whicli  thcy  resl,  and  uf  which  thcy  are  frequently  the  exprcssions,  and, 
indeed,  the  summaries. 

On  ihe  nature  and  place  of  Dcfinition  in  Aratbematics,  Ihe  student  may 
refer  to  Dugal.l  Stewart*s  Section,  entitled  '  Of  Mathematical  Demon- 
stration,'  in  ihe  Phiio.ophy  of  Ihc  Human  RJind  (Hamilton's  Ed.,  vol.  ii. 
pp.  113-153),  and  Rliirs  Logic^  bk,  ii.  chs.  5,  6;  and  on  the  distinction 
l)etwccn  '  Kinal  and  Complctc'  and  Mncomplcte  and  Provisional'  Defi- 
nitions,  to  the  Editor's  chapter  on  Definitions  in  his  Elemcnts  of  De- 
ductive  Logic. 
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generum  sunt';  aut  cnini  sunl  reruiii  nomina.  quae  non  sunt 
(quemadmodum  enim  sunt  rcs,  quae  noniine  carent  per  in- 
obscrvationem*;  ita  sunt  et  nomina,  quae  carent  rebus,  per 
suppositionem  ^  phantasticam),  aut  sunt  nomina  rerum,  quat; 
sunt,  sed  confusa  et  malc  tcrminata,  ct  temere  et  inaequaliter* 
a  rebus  abstracta.  Priorls  generis  sunt,  fortuna^,  primuni 
mobile^  planetarum  orbcs"^,  eJementum  ignis*,  ct  hujusmodi 

'  This  division  of  the  Idola  Kori  is  important.  Somctimes  we  are 
deceived  by  words  exprcssing  siipposcd  entilies  which  "have  no  actual 
exislence;  sometimes  by  words  which  inadeqnately  or  crroncoiisly  rcpresent 
actually  existing  thirigs  or  properties. 

^  Thiis,  Naturalists  are  constantly  invcnting  new  names  for  newly  dis- 
covered  species  or  varieties.  Thc  reader  of  Anstotlc's  Ethics  will  recoUcct 
several  moral  states  which  Aristotle  describes,  but  dcsignates  as  naniflcss. 
It  hardly  nccds  to  be  observed  that,  as  a  science  advances,  it  finds  namcs 
for  these  '  nameless'  things  or  qualities. 

•  This  word  may  here  be  used  in  Its  technScal  sense,  for  which  see 
Sander^n's  Logic,  bk.  ii.  ch.  2, 

*  Cp.  Aph.  41,  'Estque  intellectus'  etc.  \Ve  might  translate  inacqualiler 
as  *partially.*  Due  care  hiis  not  becn  grven  to  the  patient  examination  of 
all  the  cases  with  all  tbeir  atlendant  tircmnstances,  and  to  the  abstraction 
of  all  disturbing  influcnces  in  the  huiiian  mtnd  itsclf. 

*  Thus,  one  of  the  dicta  ascribed  to  Anaxagoras  is  that  Fortune  {rvxft) 
is  nothing  more  than  a  cause  undiscovcred  by  human  reasoning,  aStjXos 
ahia  avBfHaHTtvta  Xnynr^Et).     Cp.  Juvenal,  Sat.  x.  365-6  ; 

'Nullum  numen  habes,  si  sit  prudentia:   nos  te 
Nos  facimus,  Fortuna,  deam  coeloque  locamus.* 

•  In  the  ancicnt  sysleTns  ot"  Astronoray,  the  hcavens  were  supposed  to 
consist  of  a  number  of  hollow  and  concentric  crystalline  spheres  revolving 
at  dincrcnt  rates  of  velocity  round  the  earth,  and  carr)'ing  with  them  the 
stars  and  planets,  The  *primum  mobile*  was  the  outermost  sphcre  of  thc 
Cniverse,  in  some  systcms  identificd  wilh,  in  olhers  distinguished  from, 
the  coelum  stellatum  orsphere  containing  the  fixed  stars.  It  was  regarded 
as  communicating  a  motion  lo  all  the  other  sphcres,  apart  from  thcir  proper 
or  independeiit  motiorij  and  with  thcm  rcvolving  round  the  earth  once  in 
Iwenty-four  hours. 

^  Thcse  are  the  spheres  in  whfch  the  planets  were  supposed  to  be  set,  and 
by  which  they  were  supposed  lo  be  carricd  rouiid  the  earth,  each  with  its 
own  peculiar  raotion.     Mr.  Kitchln  quotcs  IVIilton,  Paradise  Lo^t,  v.  176 : 

*  The  fixed  slars,  fixed  in  their  orb  that  flies.' 
There  was  supposed  to  be  a  stmilar  sphere,  external  to  the  olhers,  in 
which  the  fixcd  stars  were  set.     Sce  hist  notc.     The  rcader  of  Plalo's 
Republic  will  remcmber  a  curious  illustration  of  thcse  crude  astronomical 
thcories  in  the  .Myth  of  £r  at  the  end  of  the  tenth  Buok. 

"  See  note  61  on  Aph.  45. 
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commcnta,   quae  a   vants  et    falsis    theoriis  ortum   habent. 

Atque  hoc  genus  idolorum  facilius  ejicitur,  quia  per  constan- 
tem  abnegationem  et  antiquationem  theoriarum  exterminari 
possunt. 

At  alterum  genus  perplexum  est,  et  alte  haerens  ;  quod  ex 
mala  ct  imperita  abstractionc  excitatur.  Excmpli  ^ratia, 
accipiatur  aliquod  verbum  {Jtmniduin^  si  placet),  et  videamus 
quomodo  sibi  constent  quae  pcr  hoc  verbum  significantur :  et 
invenictur  verbum  istud,  /iumidnm^  nihil  aliud  quam  nota 
confusa  diversarum  actionum,  quae  nullam  constantiam  aut 
rcductionem  patiuntur.  Significat  enim  et  quod  circa  aLiud 
corpus  faciJc  sc  circumfundit ;  et  quod  in  se  est  indetcrmina- 
bile,  nec  consistere  potest ;  et  quod  facile  cedit  undique ; 
et  quod  facile  se  dividit  et  dispergit ;  et  quod  facile  se  unit  et 
colligit ;  et  quod  facile  fluit  et  in  motu  ponitur ;  et  quod 
alteri  corpori  facile  adhaeret,  idque  madefacit ;  et  quod  facile 
reducitur  in  liquidum,  sive  colliquatur,  cum  antea  consisteret, 
Itaquc  quum  ad  hujus  nominis  pracdicationcm  et  imposi- 
tionem  ventum  sit ;  si  alia  accipias,  flamma  humida  est  ;  si 
alia  accipias,  aer  humidus  non  est ;  si  alia,  pulvls  minutus 
humidus  cst ;  si  aliaj  vitrum  humidum  cst :  ut  facilc  apparcat 
istam  notioncm  ex  aqua  tantum,  et  communibus  et  vulgaribus 
liquoribus,  absque  ulla  debita  verificatione,  temere  abstractam 
esse. 

In  verbis  autem  gradus  sunt  quidam  pravitatis  ct  erroris. 
Minus  vitiosum  genus  est  nominum  substantiae  alicujus,  prae- 
sertim  specierum  infimaruni,  et  bene  deductarum  (nam  notio 
cretae,  luti,  bona  ;  terrac,  mala)  :  vitiosius  gcnus  cst  actionum, 
ut  gefi€rari\  corrianpere^,  altcrare :  vitiosissimum  qualitatum 
(exceptis  objectis  sensus  immediatis),  ut  gravis^  levis,  tenuisy 
densi^  &c. ;  ct  tanien  in  omnibus  istia  ficri  non  potcst,  quin 
sint  aliae  notiunes  aliis  paulo  meliures,  pruut  in  sensum 
humanum  incidit  rerum  copia^. 


*  In  Herschc!'s  Discourse  on  the  Stiidy  of  Natural  Philosophy,  §  loi, 
note,  the  studcnt  will  find  a  curious  examplc  of  the  kind  of  verbal  jugglery 
which  the  ancient  reasoners  were  enabled  to  carry  on  by  the  vague  and 
shifting  use  of  sucb  words  as  generation,  corruption,  motion,  and  the 
like. 

*  That  is,  according  to  the  extent  of  our  expcrience  of  the  objccts. 
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LXI. 

At  idola  thcatri  innata  non  sunt,  nec  occulto  insinuata  in 
intellectum  *** ;  sed  ex  fabulis  theoriarum,  et  perversis  legibus 
demonstrationum,  plane  indita  et  recepta.  In  his  autcm 
confutationes  tentare  et  suscipereconsentaneum  prorsus  non 
est  iltis,  quae  a  nobis  dicta  sunt.  Quum  enim  nec  dc  princi- 
piis  conscntiamus,  nec  de  demonstrationibus,  tollitur  omnis 
argumcntatio.  Id  vero  bono  fit  fato,  ut  antiquis  suus  constct 
honos*^  Nihil  cnim  iHis  dctrahitur,  quum  de  via  omnino 
quaestio  sit.  Claudus  enim  (ut  dicitur)  iu  via  antevertit 
cursorem  extra  viam.  Etiam  illud  manifesto  Hquet,  currenti 
extra  viam,  quo  habilior  sit  et  velocior,  eo  majorem  contingere 
abcrrationem. 

Nostra  vero  invenicndi  scientias  ea  est  ratio,  ut  non  multum 
ingcniorum  acumini  ct  robori  relinquatur;  sed  quac  ingcnia 
et  intellcctus  fere  exacquet '-.     Quemadniodum  enini  ad  hoc 

*•  Thc  words  *  insinuata  in  intcllcctum'  apply  to  the  Idola  Fori.  For 
the  various  divLsions  of  the  Idoia  given  in  the  difFerent  wcrks  of  Bacon, 
sce  notcs  on  Aphs.  38,  39.     We  have  hcre  a  trace  of  the  old  divi^^ion  into 

*  innata,'  inclutling  the  IdoU  Tribus  and  lcJola  Specus,  and  'adscititia/ 
which  wcre  co-cxtcnsivc  with  the  Idola  Thcatri.  Cp.  pp,  170,  171, 
The  Idola  Fori,  as  falling  under  neither  division,  crcated  a  difliculty, 
and  seem  here  to  be  regarded  as  intermediate  between  the  two. 

Thc  two  division<;  of  the  Idola  Theatri,  namclir',  thosc  arising  from 
false  systems  of  philosophy  and  those  arising  trom  pcrverse  laws  of 
demonstration,  are  sometimes  treatcd  by  Bacon,  as,  for  instancc,  in  the 
Distributio  Operis,  as  tf  thcy  were  distinct  classesof  Idola.  Corresponding 
to  thcm,  he  proposes  to  fumish  in  the  Novum  Organum  a  *  Rcdargulio 
Philosophiarum'  and  a  '  Redargutlo  Dcmonstrationum.'  BtU  thcsc  '  Redar- 
gutiones,'  it  will  be  found,  are  not  kept  altogethcrdistinct  in  Ihc  Aphorisms 
which  follow.  To  thc  rcmaining  Mdola*  corresponds  ihe  *  Rcdargutio 
Rationis  humanae  nativae.*     Cp.  p.  171, 

'*  In  this  and  similar  passiges,  which  abound  throughout  the  Novum 
Organuin,  it  is  impossible  not  to  detect  an  air  of  contcmptuous  superiority, 

*  Why  should  I  contcnd  with  the  ancients  for  the  palm  of  gcnius,  when 
it  is  enough  for  me  that  I  am  on  the  right  road,  and  they  on  thc  wrong 
one.  Lct  thcm  run  as  fast  as  they  like.  Tbey  will  only  run  the  further 
from  the  truth.' 

"  Commenting  on  this  passage,  Macaulay  (Essay  on  Bacou)  says :  *  This 
really  seems  to  us  as  cxlravaganl  as  it  would  have  been  in  Lindlcy  Murray 
to  announce  that  every  body  who  should  learn  his  Grammar  would  write 
as  good  English  as  Dryden,  or  in  that  very  able  writer,  the  Archbishop 
of  Dublin,  to  promisc  that  all  thc  rcadcrs  of  hls  Logic  would  reason  likc 
Cbillingworth,  and  that  all  the  readers  of  his  Khetoric  would  speak  like 
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ut  linea  rccla  fiat,  aut  circulus  perfectus  describatur,  multum 
cst  in  constantia  et  cxercitationc  manus,  si  fiat  ex  vi  manus 
propria,  sin  autem  adhibeatur  regula,  aut  circinus,  parum  aut 
nihil ;  omnino  similis  est  nostra  ratio.  Licet  autem  confuta- 
tionum  particularium  nullus  sit  usus ;  de  sectis  tamen  et 
generibus  hujusmodi  theoriarum  nonnihil  dicendum  est ; 
atque  etiani  paulo  post  de  signis  exterioribus,  quod  sc  male 
habcant ;  ct  postremo  de  causis  tantac  infclicitatis  et  tam 
diuturni  ct  generahs  in  errore  consensus;  ut  ad  vera  minus 
difficilis  tiit  aditus,  et  intellectus  humanus  volentius  expurgetur 
et  idola  dimittat. 

LXII. 

Idola  tkcatri^  sive  theoriarum,  multa  sunt,  et  multo  plura 
csse  possunt,  et  aliquando  fortassc  erunt.  Nisi  enim  pcr 
multa  jam  saccula  horainum  ingcnia  cLrca  religionem  et 
theologiam  occupata  fuissent ;  atque  etiam  politiae  civiles 
(praescrtini  monarchiae)ab  istiusmodi  novitatibuSfCtiam  in  con- 
templationibiLS,  esscnt  aversae  ;  ut  cum  perlculo  et  dctrimenlo 
fortunaruni  suarum  in  illas  homancs  incumbant,  non  solum 
praemio  destituti,  sed  etiam  contemptui  ct  invidiae  expositi ; 
complures  aliae  proculdubio  philosophiarum  et  iheoriarum 
sectae,  similes  illis,  quae  magna  varietatc  olim  apud  Graecos 


Burke.  That  Bacon  was  altogethcr  mistnkcn  as  to  Uiis  point  wiil  now 
hardiy  be  disputed.  His  philosophy  has  Hourjshcd  diiring  two  hundred 
ycars,  and  has  produced  nonc  of  this  levelling.  The  interval  between  a 
rnan  ut  tatents  and  a  duiice  is  as  wide  as  ever;  and  is  ncver  more  clearly 
disceniible  than  whcn  they  engagc  in  researches  which  require  the  constant 
use  of  induction.' 

Bacon*s  promise  never  bas  bcen,  and  never  can  be  fultllled.  In  the 
Inductivc  Scicnccs,  thcre  is  thc  sanie  scope  for  the  play  of  the  Imagination, 
for  Ihe  work  of  the  crealive  and  inventive  faculty,  as  in  Art  or  Poetry; 
and  there  is  at  least  as  mucb  occasion  for  acuteness  and  rapidity  of 
reasoning  as  in  what  are  called  the  exact  sciences.  The  greatest  dis- 
coveries  in  science  have  always  bccn  made  by  mcn  with  a  keen  perception  of 
the  analogiesof  natiu-e,  and,  conscqucnXly,  with  an  aptitude  for  framing  bold, 
and,  at  thei^ame  tinie,  just  hypothcses.  The  study  of  scientificmethodniay» 
and,  1  bclievc,  does,  strcngthcn  and  cultivate  a  man*s  original  powcrs, 
but  it  can  never  create  tliem  or  supply  their  placc.  It  must  not  be 
forgotten,  howcver,  that,  in  the  work  of  sciencc,  evcn  the  humblest 
intellect  can  do  good  service  in  the  way  of  collecting  and  arranging  materials 
for  subsequenl  investtgation. 

I  shall  rccur  to  this  topic  in  a  note  on  thc  parallel  passage  in  Aph.  tsi. 


florucruiit,  introtluctae  fuissent.  Ouemadniodvim  enim  supcr 
phacnomcna  aethcris  plura  thcmata  cocli  confingi  possnnt ; 
similitcr,  et  multo  magis,  s\x^tx  phaenomcHa  philosophiae  fun- 
dari  possunt  et  constitui  varia  dogmata-  Atque  hujusmodi 
t/tcatri  fabulae  habcnt  etiam  illud,  quod  in  theatro  poctarum 
usu  venit  ;  ut  narrationes  fictac  ad  scenam  narrationibus  ex 
historia  veris  concinniores  sint  ct  elegantiores,  et  quales  quis 
magis  vcllet. 

In  gencre  autem,  in  materiam  philosophiac  sumitur  aut 
multum  ex  paucis,  aut  parum  cx  multis**;  ut  utrinque 
philosophia  super  expcrientiae  et  naturalis  historiac  nimis 
angustam  '*•  basin  fundata  sit»  atque  cx  paucioribus,  qunm  par 
est,  pronuncict.  Hationale^^  enim  gcnus  philosophantium  ex 
experienlia  arripiunt  varia  et  vulgaria,  eaque  nequc  certo 
comperta,  nec  diligentcr  cxaminata  ct  pcnsitata  ;  reliqua  in 
meditationc  atque  ingenii  agitationc  ponunt. 

Est  et  aUud  genus  philoso]>hantiuni,  qui  in  paucis  expen- 
mentis  sedulo  et  accurate  elaborarunt,  atque  indc  philosophias 


'•  •  Multum  ex  paucis'  evideiUly  refers  to  the  Empirical  Sthool,  as 
described  below  and  in  many  olher  passages,  and,  conscqucntly,  *parum  cx 
mullis*  must  rcfcr  to  thc  Rational  or  Sophistic  School.  But  its  meaning, 
as  referred  to  tiiis  school,  i>»  not  obvious,  ihe  charge  against  it  usually  bcing 
that  it  founds  proposilions  of  tcK)  widc  a  dejtrce  of  gcncrality  on  too 
slendcr  a  bisis  of  fact.  Can  the  phrase  mean  that  the  Jirst  infercnces 
drawn  by  thc  Rational  School,  instead  of  being  true  *  axiomata  minime 
gcncralia'  and  Ihcrcfore  just  covering  the  facts  and  no  more,  arc  of  too 
vaguc  and  general  a  cliaracter,  being  based  on  a  cur&ory  view  of  a  great 
numbcr  of  facts,  to  bc  of  any  scnice  with  rcspcct  to  subscquent  in- 
ductiuns?  The  whole  pa^age  raight  thcn  be  paraphrascd  as  fullows: 
'The  Empirical  School  examines  minutely  a  small  numlier  of  facts,  and 
basos  far  too  many  inferences  ui>on  them ;  the  Ralional  or  Sophistic 
School  examines  cursorily  a  large  nuniber  of  facts,  and  infcrs  from  them 
too  few  conclusions,  whilc  those  concliisions  ure  of  so  vague  a  character  as 
to  be  practically  useless.'  It  must  be  remembered  ihat  the  'axiomata 
minime  gcncralia/  or  frs:  inferences  from  the  facts,  would,  according 
to  Bacou's  ideal,  bc  vcry  numerous,  and  would  furnish  the  basis  for 
suhsequcnt  induclions  of  various  degrces. 

*'  In  the  first  case.  the  basts  of  facts  js  too  small;  in  the  second  case, 
the  'axiomata  minime  gcneralia/  from  which  subsequent  axioras  are  to  be 
inferrcd,  are  too  few. 

"  Called  below  '  Sophistic/  Thls  division  of  philosophers  trusts  too 
much  to  mere  reasoning,  os  thc  ncxt  tnists  too  mucb  to  mere  expericncc. 
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educere  et  confingcrc  ausi  sunt ;    rcliqua  miris  modis  ad  ea 
detorquentes  *^ 

Est  et  tertitim  genus  eorum,  qui  theologiam  et  traditiones 
ex  fide  et  veneratione  immiscent;  intcr  quos  vanitas  nonnul- 
lorum  ad  pctcndas  ct  dcrivandas  scientias  a  spiritibus  scilicet 
ct  geniis*"  deflexit ;  ita  ut  stirps  errorum  et  philosophia  falsa 
gcnere  triplex  sit :  sophistica»  empirica^  ct  supcrstitiosa. 

LXIII. 

Primi  generis  exemplum  in  Aristotele  maxime  conspicuum 
cst,  qui  philosophiam  naturalcm  dialccticasua  corrupit'**:  quum 
mundum  ex  categoriis  effecerit  ^^ ;  animac  humanae,  nobilis- 
simae  substanliae,  genus  ex  vocibus  secundae  intcntionis 
tribucrit"^* ;  negotium  dcnsi  et  rari^  pcr  quod  corpora  subeunt 

"  He  here  probably  alludes  specially  to  Paracelsus, 

''  The  allusion  hcrc  is  probably  to  thc  Neo-Platonists  and  Cabbalists, 
or  possibly  again  to  Paracclsus,  or,  perhaps,  to  the  followers  of  what 
Bacon  elsewhere  calls  'Supcrstitious  Magic/ 

^^*  See  note  90  on  Apb.  54. 

*°  This  may  be  a  speciHc  reference  to  the  opening  chapters  of  the 
De  Coelo,  for  an  account  of  which  the  student,  who  is  not  famitiar 
with  the  physical  works  of  Aristotle,  raay  consull  Mr.  Lewes'  Aristotlei 
ch.  7  (pp.  ijfi,  &c.).  Or  it  may  rcfer  gcneraSIy  to  AristotIe's  frequent 
practice  of  substituting  for  the  physical  explanation  of  a  physical  phe- 
noTnenon  tts  rcduction  to  one  of  the  Categories  or  to  some  other  arbitrar^' 
metaphysioat  dfstinction  of  his  own.  Or,  lastly,  it  may  mcan  that  Aristotlc 
dogrnaticaUy  attempted  to  include  all  forms  of  existence  under  one  or 
other  of  his  Catcgories.  Whethcr,  if  this  last  be  Bacon's  meaning,  he 
has  rightly  interpretcd  Arbtotle's  doctrine  of  Categorics,  this  is  not  thc 
place  to  enquire.  The  work  called  the  'Categories'  is  of  doubtful 
authority,  but  the  distinction  itsclf  occurs  or  is  implicd  in  many  other 
works,  which  are  undoubtedly  Aristotelian. 

There  is  a  parallel  passage  in  thc  Cogilata  ct  Visa  (K  and  S,,  vo!.  iii. 
p.  601):  'Hujus  autem  philos.ophiae  [sc.  Fhilosophiae  Naturalis,  quam  a 
Graccis  acccpinius]  jani  conscnsu  principem  Aristotelem,  intacta  fere  ac 
ilUbata  Natura,  in  communibus  notionibus,  atque  earum  inter  sc  compa- 
ratione,  coUisione,  et  reductione  inutiliter  versatum  esse.  Neque  sane 
quicquam  solidi  ab  eo  sperari,  qui  ctiam  miindum  c  categoriis  efiecerit : 
Parum  enim  tnteresse,  utrum  quis  uiatertam  formam  et  privattonem,  an 
substantiam  qualitatem  et  relationem,  principia  rcrum  posuerit.' 

*'  This  is  probably  a  criticism  of  a  passagc  in  the  De  Anima,  ii.  i  (5), 
which,  howevcr,  applies,  not  to  the  human  soul  only,  but  to  life  in  general; 
8i(>  >^i^x^  ttrriv  iyT<\txttn  f}  Jrpo^ri;  cii/iaToc  <fiv(nKov  dvkafitL  ^uffv  tx°*^^^' 
Wilhout  some  explanation  of  this  defmitioni  B3con's  criticism  is  uaintel- 
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majores  et  mmores  dimensiones  sive  spatia,  per  frigldam  dis- 
tinctioncm  actus  ct  potentiac  transcgcrit  "*;  motum  singuUs 
corporibus  unicum  et  proprium,  et,  si  participent  cx  alio 
motu,  id  aliunde  moveri,  asscruerit  ^" :  et  innumera  alia,  pro 

ligble,  and,  bearing  in  mind  the  account,  given  in  note  8fi  on  Aph.  51,  of 
the  technical  terms  ivefryeta  and  fW><\*»o,  this  may  easily  he  supplied. 

The  lifeless  body,  as,  for  instance,  the  embryo,  may  bc  rcgarded  as  capabU 
of  Hfe.  It  attains  its  actuality,  as  soon  as  it  begins  to  livc.  Thus,  ■<^vxii  is 
the  actual  nianifei^tation  (VmA<x"a)  of  that  life  wliich  every  urganized 
body  has  potentially.  But  why  ^  Trptin;  ?  W e  must  rccollcct  that  hvvafiiv 
and  ivitrytin  or  ciTfAex*'a  are  purely  relative  terms;  what  is  a  dvvams  in  one 
relation  may  be  an  ivfftyfta  or  ivrfXixfta  in  anothcr.  Now  ^vxni  as  we 
have  seen,  is  the  iripytia  or  <tTA<x**a  of  a-atia,  but  ^uxijj  when  once 
manifested,  begins  to  perform  various  functions  (such  as,  in  the  case  of 
man,  are  perception,  thought,  &c.),  These  acts  or  functions  are  them- 
selvcs  ivipyfiai,  of  which  ^i-x^.  m  its  dormant  state,  may  be  regarded  as 
the  dvvapU,  Hcnce,  while  thc  manifcstations  of  ^j^uxv  *^'"Ci  as  it  were, 
devripm  ivipytintj  'yUvx^  itself  is  a  Trp^ni  ivipyfta. 

That  the  tcchnical  terms  of  which  the  definition  of  "^xn  '^  composed 
represent  'second  intenlions'  or  '  second  notions'  is  plain  enough.  The 
student,  who  is  not  acquainted  with  the  distinctlon  between  '  tirst  *  and 
•sccond'  notions,  should  refer  to  Sir  W.  Hami[ton's  Essay  on  LogJc 
( Discussions,  p.  1 39)  or  Dr.  Mansers  edition  of  AIdrich's  Logic,  cap.  i.  $  3, 
dtv.  8,  note-  It  is  possible,  however,  that  Bacon  may  use  the  phrase  in  its 
later  sense,  as  employed  by  Aldrich  and  others,  in  which  case  it  is  equally 
applicablc  to  the  terms  of  the  dcfinition  criticised. 

"  Bacon  is  hcre  probably  refcrring  to  a  passage  in  the  Physics,  iv.  5  (6) 
fp,  313  a.  r-4]  :  our«  di  Kol  df}p  «xfi  nptts  v^u>p'  tnav  vXrj  yip,  to  A'  fiSoc  to 
fiiv  udup  vXt)  (iipotj  6  5*  dijp  olov  ivipytid  ns  iicfwov'  rtt  yap  ZBup  Huvdpei  a^p 
iariv^  o  fi'  ai)p  8wn;ifi  vhtap  oKXov  rpoitov.  Water  is  regarded  as  condcnsed 
air,  and  air  as  rarefied  water,  and,  therefore,  either  may,  in  a  ccrtain 
scnse,  be  regarded  as  being  the  other  potentially.  '  Actus'  and  *potentia/ 
of  course,  correspond  respectively  with  ivipytia  and  dvvapis. 

Mr.  Ellis  in  his  Preface  to  the  Historia  Dcnsi  et  Rari  (vol.  ii.  pp.  256-7) 
refers  to  another  pa&sagc  in  Aristotle  (Categ.  ch.  8.  p,  10  a.  16-24),  where 
Ihe  dense  and  the  rare  are  cxplained  as  due  to  different  modcs  of  the  dis- 
posilion  of  particlcs,  the  particlcs  in  dense  hodies  being  ncar  onc  another, 
and  tn  rare  bodies  standing  further  apart.   This  is  Bacon's  own  explanation. 

^  This  is  an  allusion  to  thc  Scholastic  distiiiction  of  'Motus  Pro- 
prius*  and  *  Motus  Alienus.*  AII  bodies  were  supposed  to  have  some  onc 
motion,  and  one  motion  only,  proper  to  them.  But,  in  addition  to  this 
motion,  they  might  particrpate  in  onc  or  more  other  motions  communicatcd 
to  them  by  other  bodies.  Thus,  for  instance,  the  wheel  of  a  watch  ha.s 
a  propcr  motion  of  one  kind  only,  but,  bcsides  this,  it  may  share  in  the 
motion  of  the  wearer  of  the  watch.  And  if  the  wearcr  of  the  watch  is 
sailing  on  the  sea,  it  participates  in  no  less  than  thrcc  'extraneous  and 
common '  motEons,  namely  the  motion  of  the  wearerj  the  motion  of  the 


arbitrio  suo,  naturae  rerum  imposuerit :  magis  ubique  sol- 
licitus  ^^  quomodo  quis  respondeado  se  explicet,  et  aliquid 
rcddatur  in  vcrbis  positivum^  quam  de  intcrna  rerum  vcritate  ; 
quod  etiam  optime  ae  ostendit  iu  comparatione  philosophiae 
ejus  ad  alias  philosophias  quae  apud  Graecos  celebrabantur. 
Habcnt  cnim  homoiomera  Anaxagorac  **,  atomi  Lcucippi  ct 
Democriti^*,  coelum  et  terra  Parmenidis"'^*',  lis  et  amicitia 
Empedoclis^,   resolutio   corporum   in    adiaphoram    naturam 


ship,  and  the  motion  of  the  sea.  This  distinclion  is  often  applied  by 
Aristotle  to  Ihe  motions  of  the  heavenly  bo<lies.  See,  for  instance,  De 
Coelo,  ii.  13  (p.  293  a.  i,  &c.),  Phys.  viii.  6  (259  b.  aS,  &c.).  Cp.  De 
Coclo,  ii.  14  (296  b.  27,  &c.).  The  Aristotclian  tcnn&  by  which  Proper 
Molion  is  expressed  are  oiKfia  or  IBtos  (popd. 

'^  This  tcndency  is  abnndanlly  excmplilicd  in  AristotIe's  physical  works. 
He  is  s-o  anxious  to  solvc  every  diniculty  which  prescnts  itself  lo 
his  mind,  tliat  he  is  seldom  contcnt  with  a  bare  slatement  of  facts,  withoiit 
starting  some  theory  in  explanation  of  them,  As  a  consequence  of  this 
tendency,  the  facls  are  oftcn  vcry  mcagrc,  and  the  theories  very  crude. 

'*  Tfl  ofxoiOfttpfj  may  denote  either  aggrcgates  composcd  of  Uke  parts,  or 
these  Mike  part>'  thcmsclvcs.  Anaxagoras  maintained  that  there  was  an 
inBnity  of  clcments,  somc  of  which  wcre  homogenous  with  othcrs,  though 
rn  the  original  chaos  they  werc  all  mixed  up  in  incxtricable  confubion. 
Tlius,  Iherc  cxisted  from  thc  first  pariiclcs  of  flcsh,  bone,  &c.,  which,  by 
a  process  of  iri7/cp*atr  and  5i«K>)i(7if,  have  becn  disentangled  from  tlie  dis- 
ordcrly  mass  and  fashioncd  by  fuvt  or  thc  Supreme  Intelligence  into  flesh, 
bone,  &c.,  as  we  now  fmd  thcm  in  thc  xocr/jos  or  orderly  universe.  Havra 
)^pfjfiaTa  ^v  Ofioit'  tira  povt  «'Xdo)»'  avra  Sicic 00*^1; (ff.      See  Mctaph.  i.  3. 

For  the  various  philosophical  theories  mcntioncd  in  Ihis  paragraph,  Ihe 
student  should  rcfer  to  thc  passagcs  col-ectcd  in  Ritterand  PreIIcr's  His- 
toria  Phllosophiac,  as  -wcll  as  to  some  good  History  of  PhUosophy,  such  as 
that  of  Uebcrweg,  Zeller,  or  Lewes. 

"  Thcsc  atoms,  unlikc  the  homoiomcra  of  Anaxagoras,  had  no  qua- 
litative  diHerence.  They  were  supposed  lo  differ  only  in  shapc  (trxOf^oTi} 
as  A  and  N,  or  arrangcment  [Tu^ti)  as  AN  and  NA,  or  position  {detru)  as 
Z  and  N*  Thc  Koirfios  resuUed  from  Ihese  atoins  through  aviiymj.  Sce 
Metaph.  i.  4. 

**  Coclum  ct  tcrra  =  n-r/i  mt  yrf,  It  is  qucstionable  how  far  Parmciudes 
intended  to  express  physica!  conceptiuns  by  thesc  words,  and  how  far  hc 
intended  thcm  to  be  siinpty  symbolic  of  thc  mctaphy^ical  contrast  of  being 
and  non-bcing.  ToiVdii'  d<',  says  Arislotle,  r6  fiiv  «arn  to  ok,  ro  Btpfiov  nirrci, 
BtiTfpov  hi  tcaTdL  Th  pi)  uv,  See  ^lctaph.  i.  5.  The  studcnt  might  here,  with 
advantagc,  consuU  Schwegler's  History  of  Philosophy,  in  addition  to 
Ueberweg  and  Ritter  and  Preller. 

•"  Thc  well-known  four  elcmcnts  cf  Empedocles,  which  werc  gcnerally 
accepted  tiU  a  comparallvely  recent  date,  were  supposed  by  hira  to  have 
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ignis  et  replicatio  eorundcm  ad  densum  Heracliti^^,  aliquid  cx 
philosopho  naturali ;  et  rcirum  naturam,  et  expericntiam,  et 
corpora  sapiunt*^;  ubi  Aristotelis  physica  nihil  aliud  quam 
dialecticae  voces  plcnmque  sonet  :  quam  ctiam  in  mcta- 
physicis  sub  solenniore  nomine^",  et  ut  magis  scilicet  rcalis, 
non  nominalis^*,  retractavit.     Ncquc  ilKid  qucnquam  moveat, 

becn  niixed  up  at  first  in  cluotic  confusion,  In  order  to  produce  the 
Kon-^of,  they  required  to  be  separated  and  then  re-combinpd  in  orderly 
proportion.  The  agcnts  in  this  proccss  were  rcspectivcly  wiicof  and  (pi\ia, 
See  MeUph,  i.  4. 

*'  By  fire  Heraclitus  imderstood  not  flamc,  but  a  kind  of  warm,  dry 
etber  or  refined  air,  which  he  identified  with  soul  and  with  Ihe  Divine 
Spirit.  This  fire  was  rcpardcd  as  undergoing  a  constant  process  of  cvolu- 
tion  {navra  pti).  By  condensation  it  passei  into  thc  othcr  and  grosscr 
elenients  and  then  these  by  rartT:irtion  pass  back  again  into  it.  Bcing 
thus,  as  it  wcrc,  the  common  elemcnt  or  basis,  the  vXrjj  so  to  spcak,  of  all 
other  existences,  il  may  be  regarded  as  itself  *without  distinctive  pro- 
pertics/  or  •adiaphora.' 

**  The  student  who  has  acquainted  himsclf  with  the  spcculations  of  Ihe 
last  three  philosophers  whom  Bacoii  cites  will  bartlly  be  disposeU  to  accord 
lo  them  this  praisc.  Thcir  conccptions  and  thcorics,  whcn  divcsted  of  the 
mcttphorical  langnage  in  which  thcy  are  ctolhetl,  arc  ccrtainly  of  a  meta- 
physical  ralher  than  a  physical  charactcr.  Of  Anaxagoras  and  Dcmocritus 
Ihe  same  remark  is  also,  to  somc  extent,  tme. 

'*  This  phrase  convicts  Bacon  of  a  literary  error.  The  books  entitled 
Metaphysics  (tu  fifra  rit  ^vffmd)  were  so  calicd  simply  becausc  of  thc  place 
assigned  to  them  in  thc  collcctcd  works  of  Aristotle,  as  next  to  Ihe  Physics, 
The  dcsignation  of  thesc  l>ooks  has,  howcver,  becn  the  origin  of  thc  temis 
Melaphysics,  Mctaphysical,  &c.  Aristotlc  hiniself  calls  tlie  science  Ireated 
of  in  the  *  Mctaphysics  *  fffx^in,  BfoKnytK^,  or  irfiwTTj  cVicrTy^. 

"'  The  qnestion  whether  .Aiistotle  was  a  reatTst,  3  nominalist,  or  a 
conceptualist  has  been  frequcntly  debatcd.  Confining  ourselvcs  to  Ihe 
issue  between  the  nominalists  and  rcalists,  Ihe  gencral  drift  of  his  writings 
and  a  majority  of  indivjdual  pass,nges  wouUI  favour  thc  alternative  that,  had 
thc  prccise  question  bctwcen  Nominalism  and  Realism  bccn  raiscd  in  his 
time,  he  wonld  have  adopted  the  nominalist  solution  of  the  qucstion  as  to 
the  natiirc  of  Universals.  Thc  most  emph-itic  passaj:;e,  perhaps,  in  support 
of  this  view  is  that  in  the  Categories,  ch.  5  (p.  3  a.  1 1  &c.) :  Ov(ria  fle  itrTtv  17 
irv^ururu  T«  Krii  irp<M>Ttas  Kat  firi\i<rTa  \fyofiivTf,  9  /"/re  Kii^  un^oKci/icVof  Ttpiit 
'KfyfToi  /jrjr'  eV  VTroit«^ci'(|)  riui  fVni*,  010»»  6  ris  Ap^pomos  7  d  rlr  tmror. 
AfVTtfHH  8«  olaiai  Aeyorrm,  *f  oIc  tl^atv  al  jrpcarwf  ovtriat  \ty6fj.«vat  V7tdft~ 
^ovct,  Tnvra  r*  icni  ra  r^i'  eUi^v  roiVw»'  yeVjj,  oio»'  o  rlf  av&pwwos  ip  etStt  /leV 
imniixfi  r«  nvtf^wrrw,  yecof  8«  Toi*  elfiote  fVrl  to  ^wov'     Sfvrtpnt   o^»  avToi 

Xe'yo»TO(  ovtTiatf  oinv  o  r«  uvOptDfjToi  Ktxt  To  ^aov 'Tatv  fie  ^tvTtftcov  oi>(rtt']i' 

fiitWov  ovaln  ro  «i3off  rov  ytvnvv'  tyyiov  yiip  rrjs  npuiTTjs  ovtriar  ttrTtv.    Cp.  p.  3 
b.  10-3  3.    Some  suspicionj  howcvcrj  attachcs  to  the  gcnuineness  of  the  two 


240 


NOVUM  ORGANUM, 


quod  in  libns  cjus  Dc  animalibus^  et  in  Prohleinatibns,  et  la 
aliis  suis  tractatibus,  versatio  frequens  sit  in  experimentis. 
Ille  enim  prius  decreverat,  neque  experientiam  ad  constituenda 
decreta  ct  axiomata  rite  consuluit ;  scd  postquam  pro  arbitrio 
suo  decrevisset,  experientiam  ad  sua  placita  tortam  circum- 
ducit  et  captivam ;  ut  hoc  etiam  nomine  magis  accusandus 
sit,  quam  scctatores  ejus  moderni  (scholasticoriim  philoso- 
phorum  genus)  qui  experientiam  omnino  desLTucrunt '-• 

LXIV. 

At  philosophiae  genus  cmpiricum  placita  magis  deformia  et 
monstrosa  educit,  quam  sophisticnm  aut  rationale  genus ; 
quia  non  in  luce  notionum  vulgarium  (quae  Hcet  tenuis  sit  et 
supcrficialis,  tamen  est  quodammodo  universalis,  ct  ad  multa 
pertinens)  sed  in  paucorum  experimentorum  angustiis  et 
obscuritate  fundatum  cst  Itaque  talis  philosophia  illis,  qui 
in  hujusmodi  experimentis  quotidie  versantur  atque  ex  ipsis 
phantasiam  contaminanmt,  probabiHs  videtur  et  quasi  certa; 
caeteris,  incredibihs  et  vana,  Cujus  exemplum  notabile  est  in 
chcmicis,  eorumquc  dogmatibus  ;  aUbi  autcm  vJx  hoc  tcmporc 
invenitur,  nisi  farte  in  philosophia  Gilbcrti  *''.  Sed  tamcn 
circa  hujusmodi  philosophias  cautio  nullo  modo  praeter- 
mittcnda  erat ;  qula  nicntc  jam  pracvidcmus  ct  auguramur,  si 
quando  homines,  nostris  monitis  excitati,  ad  experientiam  se 
serio  contulerint  (valere  jussis  doctrinis  sophisticis),  tum 
demum^  propter  praematuram  et  praepropcram  intcllectus 
festinationem,  ct  saltum  sivc  volatuni  ad  gencraha  ct  rcrum 

first  treatiscs  includcd  in  the  Organon.  Still,  Indepcndcntly  of  the  Categories, 
the  balance  of  cvidence  is  in  favour  of  ranking  Aristotle  amongst  the  oppo- 
nents  of  the  doctrines  which  uerc  subsequently  designated  as  Realist.  It 
must  be  remcmbercd,  howcrcr,  that  the  precise  question  agitated  by  the 
Schoolmen  had  not  bccn  raiscd  in  his  tinie.  On  the  subject  of  Aristotle^s 
opinions  in  relation  to  this  controversy,  it  is  impossible  toentcr  here  at  any 
lcnijth,  biit  Ihe  student  may  read  with  advantage  HaurC*au*s  Histoire  de  la 
Philosoptiic  Scolastique,  ch.  5,  and  Ueber\vcg's  History  of  Philosophjr,  On 
AristotWs  Metaphysics  (Translation,  vol.  i.  pp.  160-1). 

"-  On  cxperimcnt  as  employcd  and  intcrpretcd  by  Aristotie,  and  gcne- 
rally  on  the  reasons  of  AristotIe*s  comparative  failure  in  the  Physical 
Sciences,  sce  Introduction,  §  1 1. 

^'  On  the  Cbemists  or  Alchemtsts  and  Gilbert,  scc  notes  91,  92  on 
Aph.  54- 
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principia,  fore  ut  magnum  ab  hujusmodi   phiJosophiis  peri- 
culum  immincat ;  cui  malo  etiam  nunc  obviam  ire  debemus. 

LXV, 

At  corruptio  philosophiae  cx  snperstiiione^  ct  thcologia 
admista,  latius  omnino  patet,  et  plurimum  mali  infert,  aut  tn 
philosophias  Integras,  aut  in  earum  partes.  Humanus  enim 
intellcctus  non  minus  impressionibus  phantasiae  est  obnoxius, 
quam  impressionibus  vulgarium  notionum.  Pugnax  enim 
genus  philosophiae  ct  sophisticum  ilJaqueat  intellectum  :  at 
illud  alterura  phantasticum,  ct  tumidum,  et  quasi  pocticum, 
magis  blanditur  intellectui^.  Inest  enim  homini  quaedam 
intellectus  ambitio,  non  minor  quam  voluntatis ;  praesertim  ia 
ingeniis  altis  et  clcvatis, 

Hujus  autem  generis  exemplum  inter  Graccos  illucescit, 
praecipue  in  Pythagora^^,  sed  cum  superstitione  magis  crassa 
et  onerosa  conjunctum;  at  periculosius  ct  subtilius  in  Platone^ 
atque   ejus  schola  ^^.      Invenitur  etiam   hoc   genus   mali   in 

**  The  one  school  ensnares  the  intellect  by  its  spedous  and  faHacious 
reasonings;  the  other  flatters  it  by  exciting  its  ambition  to  penetrate  to 
ultimate  causes.  Aph.  48  furnishes  a  good  commentary  on  the  words 
'blanditur  intellectui.* 

*•  As  in  his  mystical  theories  about  numbers,  his  doctrincs  of  metcm- 
psychosis,  of  the  harmony  of  the  spheres,  &c.  On  the  persona!  character 
of  Pythagoras,  and  his  position  as  the  founder  of  a  rellgious  brotherhood, 
there  is  an  excellent  chapter  in  Grote's  History  of  Greece.  See  pt.  ii. 
ch.  37. 

••  The  atlusion  is,  perhaps,  specially  to  the  theory  of  Ideas,  and  to  the 
use  m.tde  by  Plato  of  Final  Causcs  and  Divine  Agency  in  dialogues  such  as 
the  Timaeus, 

Cp.  Cogitata  et  Visa  (E.  and  S.,  vol.  iii.  pp.  601-2):  *Eundcm  (sc. 
Platonem)  Naturara  non  minus  Theologia  quam  Aristolelem  Dialectica 
inficere :  et  si  vcrum  dicendum  est,  tam  prope  ad  poetae,  quam  illum 
ad  sophistae  partes  accedere.* 

In  the  Temporis  Partus  Masculus,  the  attack  on  Plato  is  far  more 
vehcmcnt :  *  Cilelur  jam  et  Plato,  cavillator  urbanus,  tumidus  poeta, 
theologus  mente  captus,*  &c.     See  E.  and  S.,  vol.  iii.  pp.  <^^o-\. 

^  The  reference  may  bc  either  lo  the  immcdiate  followers  of  Plato,  that 
is  to  the  Old  Academy,  or  to  the  Neoplatonists,  called  in  Aph.  96  'secunda 
schola  Platonis.*  To  tbe  latter,  whosc  philosophy  was  mainly  mystical,  it 
would  I>e  peculiarly  applicable.  To  the  New  Academy,  which  was  propcrly 
*  secunda  schola  Platonis,'  it  would  bc  inapplicable,  as  the  tendcncies  of 
Ihat  school  werc  of  quite  a  differcnt  character. 
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partJbus  philosophiarum  rdiquarum,  introducendo  formas 
abstractas  ^^,  et  causas  finales,  et  causas  primas^'  ;  omittendo 
sacpissime  niedias,  et  hujusmodi.  Huic  autcm  rei  summa 
adhibenda  est  cautio.  Pessima  enim  res  est  errorum  apo- 
tluosis  *°,  et  pro  peste  intcllectus  habenda  est,  si  vanis  accedat 
vcncratio.  Huic  autem  vanitati  nonnulli  ex  modernis  *' 
summa  levitate  ita  indulserunt,  ut  in  primo  capitulo  Geneseos, 
ct  in  libro  Job,  et  alits  Scripturis  sacris,  philosophiam  naturalem 
fundare  conati  sint ;  \xit^x  viva  quacrentes  mortna^'^,     Tanto- 


^  Forms  abstracled  from  matter,  as  opposetl  to  determined  in  matter. 
Somc  of  thc  more  extreme  rcalists  maintaincd  that  forms  or  essences 
had  an  existence  independenl  of  and  anterlor  to  Ihe  individual  objects 
in  which  they  arc  manifcstcd.  Tbis  was  the  doctrJTie  of  'universalia 
ante  rem." 

"  Bacon  always  insists  on  referring  physical  evcnls  to  physical  causes, 
and  not,  as  was  far  more  frequently  the  case  in  his  time  than  our  own,  to 
the  immediate  aclion  of  God.  Cp.  Advancemenl  of  Learning,  bk.  i.  (E. 
and  S.,  vol  iii.  p.  267):  'For  certain  il  is  that  God  worketh  nolhing  in 
naturc  but  by  second  causcs ;  and  if  they  would  bave  it  otherwise  beh'eved, 
it  is  mcrc  impostnre,  as  it  were  in  favour  towards  God;  and  nothing  else 
but  to  ofFer  to  the  author  of  truth  the  unclean  sacrifice  of  a  lie.'  In  the 
corrcspondinj?  passage  of  the  De  Augmentis,  bk.  i,  (E.  and  S.,  voU  i.  p. 
436),  he  speaks  rathcr  more  cautiously:  'Liquet  enim  Deum  nihil  operari 
ordinario  in  natura  nisi  per  secundas  causas,*  &c. 

*^  Cp.  the  Temporis  Partus  Masculus  (E.  and  S.,  vol.  iii.  p.  531),  where, 
in  addressing  Plato,  he  says:  'Deinde  etiam  lu  scelere  haud  minore 
stultiiiae  apothcosin  introduxisti,  et  vilissimas  cogitationes  rcligione  munire 
ausus  cs.' 

*'  Bacon  is  prohably  alludmg  more  cspecially  lo  his  conlemporary 
Dr.  Robert  Fludd  (b.  1574,  d.  1637),  whose  writings  prescnt  a  strangei 
jumble  of  physics,  thcology,  and  mysticism.  He  was  the  author  q{ 
many  works  on  scicncc  and  medjcine,  but  the  one  to  which  Bacon  pro- 
bably  here  alludes  is  that  entitled:  *  Utriusquc  Cosmi  metaphysica, 
physica  atque  techntca  historia,'  published  in  1617.  A  second  volume 
of  this  work  appeared  in  1619,  wilh  the  quaint  tille:  *Tomus  Secundus 
De  Supernaturali,  Naturali,  Praeternaiurali,  et  Contranaturali  Microcosmi 
historia.'  Any  one  acquaintcd  with  the  history  of  Gcology  will  recall 
many  striking  illustrations,  somc  of  them  comparatively  recent,  of  Bacon*s 
criticism. 

"  See  Luke  xxiv.  5.  Cp.  Oe  Augmcntis,Iib.  ix.(E.and  S.,  vol.  i.  p.  835): 
*  At  in  interprelandi  modo  Soluto  duo  inter%eniunt  cxcessus  :  alter  ejus- 
modi  praesupponit  in  Scripturis  perfcctioncm,  ut  etiam  omnis  phEIosophia 
ex  earum  fontibus  peti  debcat;  ac  si  phUosophia  alia  quaevis,  res  profana 
esset  et  ethnica.  Haec  iiitemperies  in  schola  Paracelsi  praecipuc,  nccnon 
apud  alios  invaluit :  initia  autem  ejus  a  Rabbinis  et  CabalisUs  defluxerunt 


que  magis  haec  vanitas  inhibenda  venit,  et  coercenda,  quia 
ex  diviuorum  et  humanorum  malesana  admistione  non  soluin 
educitur  philosophia  phantastica,  sed  cliam  rcligio  haerctica. 
Itaque  salutare  admodum  est,  si  mente  sobria  iidei  tantum 
dentur  quac  fidci  sunt. 

LXVL 
Et  de  malis  authoritatibus  philosophiarum,  quae  aut  in 
vulgaribus  notionibus,  aut  in  pmuis  expcrimaifis,  aut  in  super- 
stitione  fundatae  sunt,  jam  dictum  est.  Dicendum  porro  est 
et  de  vitiosa  materia  contemplationum  ^"^,  pracscrtim  in  philo- 
.sophia  naturali.  Inficitur  autcm  inteUcctus  humanus  cx 
intuitu  corum  quae  in  artibus  mechanicis  fiunt,  in  quibus 
corpora  per  compositiones  aut  separationes  ut  plurimum 
alterantur;  ut  cogitet  simile  quiddam  etiam  in  natura  rerum 
universali  fieri  *^     Unde  fluxJt  commentum  illud  elementorum» 


VeruDi  istiusmodi  homines  non  id  assequuntur  quod  volunt;  ncque  enim 
honorcm,  ut  putant,  Scripturis  dcferunt ;  sed  ea^idem  potius  deprimunt 
et  polluunt.  Coelum  enim  matcriatum  ct  tcrram  qui  in  Vcrbo  Dci  quae- 
siverit  (de  quo  dictum  cst;  Coelum  et  Terra  pertransibunty  Verbum  autem 
meum  ntm  pertramihit),  is  5ane  transitoria  inter  aetema  temere  persequitur. 
Quemadmodum  enim  Theologiam  in  Philosophia  quaerere,  perinde  est  ac 
si  vivos  quaeras  inter  mortuos;  ita  c  contra  Philosophinm  in  Theologia 
quaerere,  non  aliud  cst  quam  mortuos  quaerere  inter  vivos.' 

We  must  recoHect  that  sentiments  of  this  tind,  which  with  us  have 
become  common-placcs,  wcre  in  Bacon's  time  novel  and  ahnost  para- 
doxical.  The  attenipt  tu  find  a  solution  of  scientific  questions  in  the 
Scripturcs,  and  thc  practice  of  opposing  Scriptural  authority  to  scientific 
conclusions,  have  hardly  even  yet  become  obsolete  ;  but,  in  Bacon's  time, 
they  were  the  nile,  while  with  us  they  are  the  exception. 

*■''  He  now  passes  from  erroneous  modes  of  philosophising,  sophistic, 
empiric,  and  supcrstitious,  to  fictitious  or  ill-sclccted  objects  of  in- 
vesligation.  such  as  typical  forms,  specific  virtucs,  occult  properties,  and 
the  like, 

**  This  crror  consists  in  supposing  that  all  the  processes  of  nature  may 
be  explained  by  the  idea  of  Mechinical  Composition.  On  the  confiision 
betwecn  chemical  and  mechanical  composition,  Ihe  student  may  refer 
lo  Miirs  Logic,  bk.  iii.  ch.  6.  Hence,  says  Bacon,  has  arisen  the  fiction  of 
elemcntary  qnalities.  These  were  enumemted  by  the  Peripatetics,  follow- 
ing  Aristotle,  as  hot  and  cold,  dry  and  moist.  The  four  elements  were 
supposcd  lo  rcsult  from  combinations  of  these  elementary  qvialillcs,  taken 
two  and  two  togcthcr.  Thus  fire  is  constituted  by  the  combination  of  hot 
and  dry;  water  by  Ihal  of  cold  and  moibt,  aud  so  on.     Out  of  the  four 
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atque  illorum  concursu^*,  ad  constituenda  corpora  naturalla 
RursuSj  quum  homo  naturae  libertatem  contemplatur,  incidit 
in  species  rerum,  animalLum,  plantarum,  mineralium  ;  unde 
facile  in  eam  labitur  cogitationem,  ut  existimet  essc  in  natura 
quasdam  formas  rerum  primarias,  quas  natura  educere 
molitur  :  atquc  reliquam  varietatem  ex  impedimentis  et  abcr- 
rationibus  naturae  in  opcrc  suo  conficicndo,  aut  ex  diversarum 
spccierum  conflictu,  et  transplantatione  alterius  in  alteram, 
provenire*^.  Atque  prima  cogitatio  qualitates  primas  ele- 
mentares  '**^,  secunda  proprietates  occultas  et  virtutes  spe- 
cificas  *^    nobis  peperit ;    quarum  utraque   pertinet  ad  inania 

elements  themselvcs,  are  composed  the  various  aatural  bodies,  as  we 
actualJy  find  them. 

Bouillet  nolices  that,  in  the  Thema  Coeli  (E.  and  S.,  vol,  ili.  p.  777), 
hardness  and  softness  aro  counted  amongst  the  '  elementary  qiialities.' 

**  We  must  obviously  read  either  concursus,  or  deque  instead  of  atque, 

"  This  is  an  excellcnt  statement  of  the  hypothesis  by  which  thc  Realists 
attempted  to  account  at  once  for  the  pernianence  and  variety  in  the  forms 
of  animal  and  vegetable  life.  The  *  primary  forms '  or  types  were,  ac- 
cordiag  to  the  strictcst  and  most  consistent  schooi  of  Realists,  supposed  to 
have  existed  prior  to  any  of  the  individual  objects  in  which  they  are 
embodied.     These  types  *nalura  ediiccre  molilur.* 

It  is,  perhaps,  superfiuous  to  remark  that,  since  the  publication"  of  ilr, 
D3rwin's  work  on  tbe  *  Orlgin  of  Specics,'  the  qucstions  glanced  at  in 
this  paragraph  iiave  assumed,  even  amon^'St  thosc  who  do  not  accept 
Mr.  Darwin*s  hypotheses,  an  altoKether  different  form  and  rcccrved  an 
altogether  difFerent  solution  frora  that  which  was  formerly  current. 

**  Sce  last  note  but  one.  All  the  remaining  qualities  of  bodies  were 
called  secondary.  This  dislinction  is,  of  course,  quite  different  from  that 
of  the  prhnary  and  secondary  qualilies  of  bodies,  as  stated  by  Descartes, 
Locke,  and  subsequcnt  writers.     See  Hamilton  on  Reid,  pp.  B36-7. 

*'  Cp.  Newton's  Optics,  bk.  iii.  (Works,  Ed.  Horsley,  vol.  iv,  p,  261), 
where,  speafcing  of  the  Principlcs  of  Motion,  he  says:  *  And  the  Aristo- 
telians  gave  the  name  of  Occult  qualities  not  to  manifest  qualities,  but 
to  such  qualities  only  as  they  supposed  to  lie  hid  in  bodies,  and  to  be 
the  unknown  causes  of  manifest  cffects:  such  as  would  be  the  causes 
of  gravity,  and  of  Magnetic  and  Electric  attractions,  and  of  fennentations, 
if  we  should  suppose  that  these  forces,  or  actions,  arosc  from  qualities 
unknown  to  us,  and  incapable  of  being  discovered  and  niade  nianifest. 
8uch  Occult  quilitics  put  a  stop  to  the  improveraent  of  Natural  Philosophy, 
and  therefore  i)f  late  years  have  bccn  rejected.  To  tell  as,  that  everjr 
specics  of  things  is  endowed  with  an  occult  specific  quality,  by  which  it 
acls  and  prodiices  manifest  effects,  is  to  lell  us  nothing:  bnt  to  derive 
two  or  three  general  principlesof  motion  from  phacnomena.  and  aftcrwards 
to  tell  us  how  the  properties  and  acLions  of  all  corporeal  tbings  foUow 
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contemplatlonum  compendia,  in  quibus  acquiescit  animus  et 
a  solidioribus  avertitun  At  medici  in  secundis  rerum  quali- 
tatibus  et  operationibus,  attrahendi,  repellendi,  attenuandi, 
inspissandi  *^,  dilatandl,  astringendl,  discuticndi,  maturandi,  et 
hujusmodi,  operam  praestant  meliorem ;  atque,  nisi  cx  illis 
duobus  (quae  dixi)  compendiis  (qualitatibus  scilicet  elementa- 
ribus,  et  virtutibus  spccificis)  illa  altera  (quae  recte  notata 
sunt)  corrumperent,  reducendo  illa  ad  primas  qualitates 
earumque  mixturas  subtiles  et  incommensurabiles,  aut  ea  non 
producendo  cum  majore  et  diligentiore  observatione  ad  quali- 
tates  tertias  et  quartas,  scd  contemplationem  intempestive 
abrumpendo,  illi  multo  melius  profecissent,  Neque  hujus- 
modi  virtutes  (non  dico  eaedem,  sed  similcs)  in  humani 
corporis  medicinis  tantum  exquirendae  sunt;  sed  etiam  in 
caeterorum  corporum  naturalium  mutationibus. 

Sed  multo  adhuc  majore  cum  malo  fit,  quod  quiescentia 
rerum  principia,  fx  guibus  "  ;  et  non  moventia,  per  quat  res 
fiunt,  contemplentur  et  inquirant.     Illa   enim   ad   scrmones, 


from  those  manifest  principles,  would  be  a  very  great  step  in  philosophy, 
Ihough  the  causes  of  those  principles  wcre  not  yet  discovered :  and  tbere- 
fore  I  scruple  not  to  propose  the  principlcs  of  motion  above-mentioned,  they 
being  of  very  general  cxtent,  and  lcavc  thcir  causes  to  be  found  out/ 

The  conceptions  of  *occult  propertJes'  and  *specific  virtues'  belong 
to  that  stage  of  speculatton  in  which  mcn  believed  that  the  propertiea 
of  objects  were  distinct  entities,  separable,  as  it  were,  from  the  objects 
themselves,  and  dwelling  in  them.  In  a  still  prior  stage  of  speculation, 
thcse  propcrties  had  been  personified  and  regurded  as  divine.  See 
Mommsen's  History  of  Rome,  bt.  i.  ch.  12  (Dickson*s  Translation,  vol.  i. 
pp.  171-3),  and  Tylor*s  Primitive  Gulturc,  ch.  15  (vol.  ii.  first  ed. 
pp,  330-323,  second  cd.  pp.  243-246). 

*"  Mnspissandi  stands  over  against  Attenuandi;  its  meaning  being 
"condensation."  It  does  not  occur  in  [classicai]  Latin  wiiters/  (Mr. 
Kitchin"s  note.) 

*  The  third  error  arises  from  concentrating  our  attention  too  exclu- 
sively  on  the  'principia  ex  quibus,'  to  the  neglect  of  the  'principia  per 
quae,'  that  is,  on  the  material  to  the  neglect  of  the  etficient  cause.  For 
praclical  purposes,  it  is  far  more  important  to  ask  how  a  thing  may  bc 
produced,  than  what  it  is.  Bacon*s  frequcnt  remarks  on  tbe  Latcns 
Schematismus  and  on  the  Atomistlc  Philosophy  shew,  however,  the  im- 
portince  which  he  attachcd  to  thc  cnquiry  into  thc  Rlaterial  Cause, 
and  in  the  De  Augmentis  {Wh.  iii,  cap.  4),  he  specifies  the  Material  and 
Efficienl  Causes  as  the  appropriate  objects  of  Physics,  ihe  Final  and 
Formal  Causes  belng  relegated  to  Metaphysics. 
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ista  ad  opera  spectant.  Nequeenim  vulgares  illae  diflerentiae 
motus,  quae  in  naturali  philosophia  recepta  notantur,  gemra' 
iionis,  corrupiionis^  augmcntaiionis^  dimifiuiionis,  alleraiionis^ 
ct  laiionis^^t  ullius  sunt  pretii.  Qutppe  hoc  sibi  volunt ;  st 
corpus,  alias  non  mutatum,  loco  tamen  moveatur,  hoc 
lationem  esse  ;  si,  manente  et  loco  et  specie,  qualitate  mu- 
tetur,  hoc  alieraiioncm  esse ;  si  vcro  cx  illa  mutatione 
moles  ipsa  et  quantitas  corporis  non  eadem  maneat,  hoc 
augvientationis  et  diminutionis  motum  esse ;  si  eatcnus 
mutentur,  ut  speciem  ipsam  et  substanttam  mutcnt,  et  in 
alia  migrent,  hoc  generaiiomm  et  corruptionem  esse.  At 
ista  mere  popularia  sunt,  et  nullo  modo  in  naturam  pene- 
trant ;  suntque  mensurac  ct  pcriodi  tantum,  non  spccies 
motus.  Innuunt  enim  illud,  hucusquc,  et  non  qnomodo,  vel  ex 
quo  fonte.  Neque  enim  de  corporum  appetitu,  aut  departium 
eonim  proccssu,  aliquid  significant  ;  scd  tantum  quum  motus 
ille  rem  aliter  ac  prius,  crasso  modo,  sensui  exhibeat,  inde 
divisionem  suam  auspicantur.  Etiam  quum  de  causis  motuum 
aliquid  significare  volunt,  atque  divisionem  ex  ilHs  instituere, 
difTferentiam  motus  naturahs  et  violenti  ^\  maxima  cum 
socordia,  tntroducunt;  quae  et  ipsa  omnino  cx  notione  vulgari 
est ;  cum  omnis  motus  violentus  ctiam  naturalis  revera  sit, 
scilicet  cum  externum  efficiens  naturam  alio  modo  in  opere 
ponet  quam  quo  prius. 

^  See  Categories,  ch.  14  (p.  15  a.  ij,  14):  Ki»^o-f»ff  fie  itmv  t\t^  «f, 
yfV«ris,  (P$apd,  au^jjonr,  /iftucrir,  rtXXottt^ff^?,  ^  Korn  t6/tov  fitra3o\^,  In  thc 
Physifs,  bk.  v,  ch.  1  fp.  235  a.  25-34),  yfvta-is  and  (l>$opd  are  excluded  from 
the  divisions  of  niotion.  The  only  one  of  thesc  divisions  which  we  call 
motion  Is  fj  Kara  tAjtov  fi€Ta0o\f)  or  latio,  or,  as  it  is  sometimes  called  by 
Aristotle,  <f>opd.  Thc  others  arc  motions  amongst  the  parts  of  the  body, 
not  motion  of  the  body  as  a  whole, 

"^  Cp.  Bk.  ii.  Aph.  48  (3),  where  the  reader  will  see  how  far  Bacon 
hinvself  was  from  comprchcnding  the  truc  Laws  of  Motion.  The  dis- 
tintrtion  of  Natural  and  Violent  Motion  will  be  found,  aniongst  many  other 
places,  in  Phys.  iv.  8,  v.  6,  and  viii.  4.  All  bodies  in  motion,  Aristotle 
conceived,  naturally  tend  to  rcst,  heavy  bodies,  as  earth,  tending  downwards, 
and  iight  bodics,  as  firc,  lcnding  upwards.  This  is  Natural  Motion.  But, 
if  a  body  be  in  any  way  diverted  from  this  natural  motion,  as.  for  instance, 
when  we  throw  a  stone  upwards,  it  is  said  to  be  moved  violently  or 
unnaturalty  (j3i^  or  wapa  <f>ii{riv),  Bodics,  while  moving  in  accordance 
with  nature,  are  said  to  seek  their  own  place.  This  distinction  of  Natural 
and  Violent  Motion  is  again  criticised  in  ii.  36  (6)  aitd  48  (7). 
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At  hisce  omlssis;  sl  quis  (cxcmpli  gratia)  observaverit, 
inesse  corporibus  appetitum  contactus  ^-  ad  invicem,  ut  noii 
patiantur  unitatem  naturae  prorsus  dirimi  aut  abscindi,  ut 
vacuum  detur :  aut  si  quis  dicat,  inessc  corporibus  appctitum 
se  recipiendi  in  naturalcm  suam  dimensionem  vel  tensuram  *^, 
ut,  si  ultra  eam  aut  citra  cam  comprimantur  aut  distrahantur, 
statim  in  vetcrcm  sphaeram  ct  cxporrcctioncm  suam  se 
recuperare  et  remittere  moliantur  :  aut  si  quis  dicat,  inesse 
corporibus  appctitum  congregationis  ad  massas  connaturalium 
suorum,  densorum  videlicct  versus  orbem  terrae,  tenuiorum  et 
rariorum  versus  ambitum  coeli''*:  haec  et  hujusmodi  vere 
physica  sunt  gcnera  motuum.  At  illa  altera  plane  logica 
sunt  et  scholastica,  ut  ex  hac  collationc  eorum  manifesto 
liquet. 

Nequc  minus  etiam  malum  est,  quod  in  philosophiis  ct 
contemplationibus  suis,  in  principiis  rerum  atque  ultimatibus 
naturae  investigandis  ct  tractandis,  opera  insumatur ;  cum 
omnis   utilitas   et   facultas    opcrandi    in    mediis    consistat^^ 


"  This,  as  Mr.  Kitchin  says,  embodies  *  a  dim  notion  of  attraction,  based 
on  Ihe  old  opinion  as  to  Nature's  abhorrenceof  a  Vacuum.'  It  is,  perhaps, 
needless  to  add  that  the  fact  of  attraction  of  adhesion  (for  it  is  to  this  that 
Bacon  appears  to  allude)  has  been  estabhshed  by  subscquent  rescarches, 
whereas  the  theory  that  '  Nature  abhors  a  vaciium'  has  long  ago  bcen 
exploded.  On  the  latter  theory  and  the  experinients  which  ]ed  to  its  final 
abandonment,sce  Herschers  Discourse  on  the  Study  of  Natural  Philosophy, 

%%  344-34«. 

"  This  is  obviously  a  description  of  the  phennmenon  of  Elastlcity. 

"  Cp.  ii.  48  (7).  Bacon  is  peculiarly  untortunate  in  his  illustration  of  the 
notion  of  Affinity.  The  aggregation  of  bodies  or  rathcr  particles  which  are 
chemicaliy  homogeneous  inlo  large  masses  is  an  undoubted  fact,  but  the 
affinity  of  heavy  things  for  the  earth  and  of  light  things  for  the  sky  is  a 
mere  fancy,  implying  the  now  csplodcd  thcory  of  absoUite  levity.  Hcavy 
and  light  are,  of  course,  only  relative  terms,  and  are  better  expressed 
by  more  or  less  heavy;  all  bodies  possessing  weight,  howevcr  various  it 
may  be  in  amount.  On  the  supposed  substance  Phlogiston,  which  was 
regarded  as  essentially  light,  and  the  rcasoning  by  which  its  cxistence 
has  twen  disproved,  see  Hcrachers  Discourse  on  the  Study  of  Natural 
Philosophy,  %  336.  The  notion  of  absolute  ievity  is  connected  with  that 
of  natural  motion,  discusscd  undcr  notc  gt  on  this  Aphorism. 

"  The  fifth  and  last  error  under  Ihts  head  consists  in  the  neglect  of 
intermcdiate  axioms,  and  the  excessive  attention  paid  to  thc  principlea 
of  Ihings  and  Ihe  ultimate  constitution  of  nature.  Cp.  Aph.  104,  where 
this  idea  is  still  further  expanded.     U  is  undoubtedly  true  that  the  practical 
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Hinc  fitj  ut  abstrahere  naturam  homines  non  desinant,  donec 
ad  materiam  potentialem  et  informem  *^  ventum  fuerit ;  nec 
rursus  secare  naturam  desinant,  donec  perventum  fuerit  ad 
atomum ;  quae,  etlamsi  vera  cssent,  tamen  ad  juvandas 
hominum  fortunas  parum  possunt ", 

LXVII. 

Danda  est  etiam  cautio  intellectui  de  intempcrantiis  philo- 
sophianim,  quoad  assensum  praebendum  aut  cohibendum  ; 
quia  hujusmodi  intemperantiae  videntur  itioia  figere,  et  quod- 
ammodo  perpetuare,  ne  dctur  aditus  ad  ea  summovenda. 

Duplex  autem  est  excessus  :  alter  eorum,  qui  facile  pro* 
nuiiciant^  et  scientias  reddunt  positivas  et  magistrales ;  alter 
eorum,  qui  acatalepsiam  introduxcrunt,  ct  inquisitionem  vagam 
sine  termino ;  quorum  primus  intellectum  deprimit,  alter 
enervat.  Nam  Aristotclts  philosophia,  postquam  caeteras 
philosophias  (more  Ottomanorum  erga  fratres  suos)  pugna- 
cibus   confutationibus   contrucidasset  ^^  de  singulis  pronun^ 

applications  of  science  are  usually  dcduccd  from  axiomata  media  rather  than 
from  the  highest  generalisations,  but  these  last  are,  at  the  same  time, 
mdispensahle  to  the  completc  constitution  of  a  science.  To  be  of  scicn- 
tific  value,  however,  they  must  not  be  mere  inteliectua!  abstractions,  bul 
duly  based  on  facts  and  capable  of  verification,  '  talia  scilicet,  qnac  non 
abstracta  sint,  sed  per  baec  mcdia  verc  limitantur.* 

"  The  uAij  of  the  Qreefc  Philosophers. 

"  This  remark  is  hardly  consistent  with  Bacon*s  frequent  praise  of 
Democritus,  or  with  the  importancc  which  he  attaches  to  the  discovery 
of  the  latcns  processus  and  the  latens  schematismus  (see  especially  Bk.  ii. 
Aphs.  6-g). 

From  a  full  consideration  of  the  various  passagcs  in  which  he  alludes 
to,  or  discusscs  the  queslion,  1  am  of  opinion  that  Bacon,  while  adopt- 
ing  thc  atomic  thcory  as  to  the  ultimate  constitution  of  malter,  rcjected 
the  vacuum  by  which  the  minute  particles  were  supposed  to  be  separated. 
Hcnce  the  varying  terms  in  which  he  speaks  of  Democritus.  See  my 
notes  on  ii.  8  ad  init.,  ii.  48  (a),  and  ii.  48  (conclusion). 

**  Cp.  Campanclla,  Mctaph.  !ib.  i.  Prooemium:  'Ambitione  Arislotcles 
volens  videri  omnium  sapientissimus,  dogmata  antiquorum  falsificat,  im- 
pugnat,  et  torquet,  et  furatur,  contraria  dicens  et  sentiens,  ut  inquit 
Lactantius  in  cum,  ct  Patrcs  multi,  et  D.  Thom.  4  de  Rcg,  Princ.  4,  et 
quam  ipse  ignorat  verilatem,  proponit  tanquam  sciens,  tegendo  suam  igno- 
rantiam  argutiis  et  eorum  contemptu.*  Several  other  passagcs  to  the  same 
efrifci  from  writers  anterior  to  or  contemporary  with  Bacon  are  quoted  in 
the  Introduction,  §  13. 
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davit ;  et  ipsc  rursus  quaestiones  ex  arbitrio  suo  subomat, 
deinde  conficit ;  ut  omnia  certa  sint  et  decreta  ^''' :  quod 
etiam  apud  successiones  suas  valct  et  in  usu  cst. 

At  Platonis  schola  acatalepsiayn  introduxit**',  primotanquam 


•■  Bacon  here  luidoubtedly  exaggeratcs  Aristotle*s  tendency  to  dog- 
tnatism.  The  student  of  Aristotle  will  recali  several  passages  where,  after 
stating  diflcrent  solutions  of  a  question,  the  author  leavcs  hts  own  opinion 
doubtful.  *rhis  occasional  uncertainty  as  to  the  precise  character  of  his 
own  conclusions  is,  in  fact,  one  of  tbe  main  sources  of  difliculty  to  those 
who  are  beginning  the  study  of  AristotIe*s  works. 

"  On  the  doctrincs  of  the  New  Academy,  see  note  41  on  Aph.  37. 
The  process  by  which  ihe  dogmatism  of  the  early  Platonists  passed  into 
the  scepticism  of  the  New  Academy  would  fomi  an  interesting  enquiry 
in  the  history  of  philosophy.  In  thc  first  place»  it  may  bc  observed  that 
Ihere  was  from  the  beginning  a  well-marked  negative  vein  in  the  philosophy 
of  Socrates  and  Plato.  ThLs,  which  was  connected  with  their  dialectical 
method  and  the  determination  to  examine  all  sides  of  a  question,  even 
if  the  examination  led  to  no  fnrthcr  result,  is  well  brought  out  by  Mr. 
Grote  both  in  the  chapter  on  Socrates  in  his  History  of  Grcece  and  in  the 
6th  chapter  of  his  work  on  Piato.  When  men  found  that  a  question  might 
be  discussed  with  so  much  ability  on  all  sidcs,  and  that  often  without  attain- 
ing  any  posltive  result,  it  was  not  unnalural  to  conclude  that  there  was 
no  result  to  be  attaincd.  Then,  the  u^tavtln^  or  affectation  of  ignorance, 
which  was  so  marked  a  feature  in  the  conversation  of  Socmtes,  and  which 
is  so  carefully  and  frequently  dcpicted  in  the  dialogues  of  Plato,  must  have 
had  a  similar  efFect  in  leading  men  to  despair  of  the  possibility  of  know- 
ledge.  To  this  characteristic  Bacon  here  alludes  in  the  words,  '  primo 
tanquam  per  jocum  ct  ironiam,'  &c.  The  ohject  of  Socrates,  however, 
was  not  to  induce  scepticism,  but  to  purify  the  mind  froni  all  prc-conceived 
opinions,  in  order  to  prepare  it  for  the  more  impartial  invcstigation  of 
trulh.  Lastly,  Plato  had  spared  no  pains  in  demoUshing  the  gencral  belief 
in  the  trustworthiness  and  accuracy  of  sensc-knowledge,  in  ordcr  to  rear 
on  its  ruins  his  theory  of  Ideas.  This  doctrinc,  in  its  turn,  liad  been 
seTCrcly  criticised,  and,  in  the  opinion  of  many,  refuted  by  Aristotle. 
Hence,  we  cannot  bc  surpriscd  if  to  some  there  scemcd  to  be  no  way  out 
of  tbe  dialectical  puzzles  and  subtleties  by  which  Ihe  question  of  the 
reality  of  knowledge  was  perplexed.  The  solutlon  of  these  difficuities 
offered  by  the  phiiosophers  of  the  New  Academy,  in  their  ascending  grades 
of  probability,  has  bccn  already  givcn  in  note  41  on  Aph.  57. 

In  the  De  Augmentis,  lib.  i.  (E.  and  S.,  vol.  i.  p.  462),  Bacon  couples  Ihe 
name  of  Socrates  with  that  pf  the  [New]  Academy :  '  Non  negaverim  in 
summants  libcllis  ad  praxim  destinatis  hanc  formulam  scribendi  retineri 
posse,  verum  in  justis  tractatibus  de  scicntiis  utrumque  extremum  vitandum 
censGo,  tam  Vclleii  Epicurci,  nil  tam  mctuentis  quam  ne  dubitare  de  re 
aliqua  videretur,  quam  Socratls  et  Academiae  omnia  in  dubio  relinquen- 
tium.'     The  allusion  to  Velleius,  the  Epicurean,  is  borrowed  from  Cicero, 


«50 


NOVUM  ORGANmt 


per  jocum  et  ironiam,  in  odium  veterum  sopliistarum  *",  Pro- 
tagorae^  Hippiae,  et  reliquorum,  qui  nihil  tam  verebantur, 
quam  ne  dubitare  de  re  aliqua  viderentur.  At  nova  academia 
acaialepsiafn  dogmatizavit,  ct  ex  professo  tenuit :  quae  licet 
honestior  ratio  sit,  quani  pronunciandi  liccntia,  quum  ipsi 
pro  se  dicant  se  minime  confundere  inquisitionemj  ut  Pyrrho 
fecit  et  Ephectici,  sed  habere  quod  sequantur  ut  probabile*^, 
licet  non  habeant  quod  tencant  ut  verum  ;  tamen  postquam 
animus  humanus  de  veritate  invenienda  semel  dcsperav^erit, 
omnino  omnia  fiunt  languidiora :  ex  quo  fit,  ut  deflectant 
homines  potius  ad  amoenas  disputationes  et  discursus,  et 
rerum  quasdam  peragrationes,  quam  in  scveritate  inquisitionis 
se  sustineant.  Verum,  quod  a  principio  diximus  et  perpetuo 
agimus,  sensui  et  intellectui  humano  eorumquc  infirmitati 
authoritas  non  est  deroganda,  sed  auxiHa  praebenda. 

LXVIII. 

Atque  de  idolomm  singuhs  generibus,  eorumque  apparatu 
jam  diximus ;  quae  omnia  constanti  et  solenni  decreto  sunt 
abneganda  et  renuncianda,  et  intellectus  ab  iis  omnino  liber- 
andus  est  et  expurgandus ;  ut  non  alius  fere  sit  aditus  ad 
regnum  hominis,  quod  fundatur  in  scientiis,  quam  ad  regnum 
coelorum,  in  quod^  nisi  suh  persona  infantis^  intrare  non  datur, 

De  Natura  Deorum,  lib,  i.  cap.  8  :  *  Tum  Vellelus,  fidenter  sane,  ut  solent 
isti,  nihil  lam  vercns,  quam  nc  dubitare  aliqua  de  re  videretur:  tanquam 
modo  cx  dcorum  concilio,  et  ex  Epicuri  intcrmundiis  descendissct.'  In 
this  Aphorisin  there  is  no  allusion  to  Velleius  by  namey  but  a  portion  of  the 
passage  in  Ihe  Dc  Natura  Deorum  is  incorporalcd  in  thc  tcxt. 

*^  The  posiiive  and  dogmatic  character  of  the  old  Sophists  is  well  lllus- 
trated  in  the  ist  boolc  of  Plato's  Republic,  in  the  person  of  Thrasymachus, 
who,  however,  must  bc  regarded  as  a  caricature.  The  English  reader  may 
be  referred,  on  the  subject  of  the  Sophjsts,  to  Mr.  Lewes*  Hislory  of 
Philosophy,  Grotc*s  chapier  on  the  Sophists  in  his  History  of  Greecc  and 
his  work  on  Pi^to  throiighout,  Sir  AlexanderGrant*s  second  Essay  prefixed 
to  his  edition  of  Aristotle^s  Ethics,  aod  Mr.  Henry  Sidgw)ck's  papers  in  tbe 
Journal  of  Philology. 

*^  Kor  these  grades  of  probability,  see  note  41  on  Aph.  37.  On  the 
distinctions,  rcal  or  supposed,  between  the  dqptrines  of  thc  New  Academy 
and  Ihe  Sceptics  proper,  see  the  sanie  note.  The  school  of  Pyrrho  {often 
callcd  Pyrrhonists  as  well  as  Sceptics)  was  prior  to  that  of  Ihe  New 
Acadcmy,  Pyrrho  hiraself  being  contemporary  with  Alexander  the  Great, 
but  it  was  revived  at  a  much  latcr  pcriod  by  iEncsidemus  and  his  succes- 
sors,  among  whom  was  Sextus  Empiricus. 
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LXIX. 

At  pravac  demonstrationcs,  idolonnn  vcltiti  miinitiones 
quaedam  sunt  et  praesidia  **■* ;  eaeque.  quas  in  dialecticis 
habemus,  id  fere  agunt,  ut  mundum  plane  cogitationibus 
humanis,  cogitationes  autem  verbis  addicant  ct  mancipent*". 
Demonstrationes  vero  potentia  quadam  "^^  philosophiae  ipsac 
sunt  et  scientiac.  Quales  enim  eae  sunt,  ac  prout  rite  aut 
male  institutac,  tales  sequuntur  phi!osophiae  ct  contempla- 
tiones-  Fallunt  autem  et  incompetentes  sunt  eac  quibus 
utimur  in  universo  illo  processu,  qui  a  sensu  et  rebus  ducit  ad 
axiomata  ct  conclusiones.  Qui  quidem  processus  quadru- 
plcx^  est,  et  vitia  ejus  totideni.     Primo,  impressioncs  sensus 


"  It  wodM  seem  from  this  passage  as  if  the  'pravae  demonstrationes* 
were  to  be  discussed  as  supplemcntal  to  the  'idola.'  Bul  Ihey  are  them- 
selves  (see  Aph.  61)  a  subdivision  of  the  *idoia  theatri/  which  originate  *  ex 
fabulis  theoriarum  et  pcrversis  legibus  demonstrationum.' 

•*  This  is  a  good  example  of  the  pregnancy  and  suggestiveness  of  many 
of  Bacon's  sayings.  It  is  singularly  applicable  to  many  melaphpical 
systems,  both  ancient  and  modern.  Men,  neglccting  the  facts  of  nalure 
and  mind,  often  attempt  to  construct  an  a  priori  system  of  the  universe, 
*enslaving  the  woHd  to  their  own  thoughts,'  while  Iheir  thoughts  them- 
selves  are  concealcd  and  fcttercd  in  Ihe  meshes  of  a  technical  terminology. 

Cp,  De  Principiis  atque  Originibus,  secundum  fabulas  Cupidinis  ct  Coeli 
(E.  and  S.,  vol.  iii.  pp.  85-6) :  *  Itaquc  hi  omnes  '  {Empedocles,  Anaxagoras, 
&c.)  *  mentem  rebus  submiserunt.  At  Flato  mundum  cogitatiunibus, 
Aristoteles  vero  etiam  cogitationes  vcrbis,  adjudicarunt,' 

^  Thus,  for  instance,  ihe  failure  of  the  ancicnts  in  the  Physical  Sciences 
is  due  iargely  to  their  disproportionate  employment  of  the  Deductive 
method.  Their  succcss,  on  the  other  baud,  in  some  branches  of  Mathe- 
matics  was  due  to  the  extent  to  which  this  mcthod  had  been  already 
elaborated. 

Again,  it  has  oftcn  bcen  rcmarked  that  fundamcntal  diflTcrences  in  opinion 
generally  turn  on  fundamental  difFercnces  in  method.  Thus,  Ihe  method 
of  Locke,  which  is  mainly  inductive,  and  the  method  of  Descartcs,  which  is 
mainiy  a  priori,  result  in  two  widety  different  systems  of  mental  philosophy. 
The  intro*ipective  mcthod  of  Butler  and  the  historical  method  of  Hume» 
again,  though  both  of  them  esscntially  induclive,  lead  to  very  divergent 
theories  of  ethics.  The  position,  in  fact,  might  be  illustratedtoalmost  any 
extent  in  the  hislory  of  eitlier  ancient  or  modcrn  philosophy. 

*•  Bacon  points  out  four  respects  in  which  the  present  melhods  of 
demonstration  are  defcctive: 

( I )  The  scnses  frequently  fail  or  deceive  us; 

(a)  Our  notions  are  confuscd  and  lU-de6ned ; 
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ipsius  vitiosae  sunt ;  sensus  enim  et  destltuit  et  falllt.  At 
destitutionibus  substitutiones,  fallaciis  rectificationcs  deben- 
tur*".  Secundoj  notiones  ab  impressionibus  sensuum  male 
abstrahuntur,  et  interminatae  et  confusae  sunt,  quas  ter- 
minatas  et  bcne  finitas  esse  oportuit.  Tertio,  inductio  mala 
est,  quae  pcr  cnumerationem  simplicem  principia  concludit 
scienliarum,  non  adliibitis  exclusionibus  et  solutionibus,  sive 
separationibus  naturae  debitis  *^  PQStremo,  modus  ille  in- 
veniendi  et  probandi,  ut  primo  principia  maxime  generalia 
constituantur,  deinde  media  axiomata  ad  ea  applicentur  et 
probentur,  errorum  mater  est,  et  scicntiarum  omnium  ca- 
Jamitas  ^^.     Verura   de  istis,  quae  jam  obiter  perstringimus. 


(3)  \Ve  employ  the  vicious  method  of  Inductio  per  Enumerationem 
Sfmplicem ; 

(4)  We   fly   oflf  at  once   to  the   prmcipia   maxime   generalia,   instead 
of  ascending  to  them  gradually  through  thc  axiomata  infiina  and  mcdia. 

"  Bacon  mtght.  have  added  that  the  subi^tittitions  are  lo  be  suppHed 
mainly  by  instrumcnts,  the  rcctifications  mainly  by  methoda. 

"'^  In  opposition  lo  the  ordinary  method  of  Inductio  per  Enumerationem 
Simpliccm,  Bacon  proposes  a  method  of  elimination.  It  is  not,  howevcr, 
quite  clear  what  is  the  precise  character  of  the  method  which  hehasin  view. 
We  may  talce  his  words  eithcr  \i\  a  gcneral  sense  or  with  special  reference  to 
the  methods  described  in  Boot  ii.  In  thc  fonncr  case,  the  passage  might  bc 
paraphrased  as  follows:  '  We  ought  to  exclude  all  instances which  do  not  throw 
light  on  the  object  of  enquiry,  resolve  compk-xinto  more  simple  cases,  and 
isolate  phenomena  so  as  to  stmplify  our  investigations.*  According  to 
the  latter  alternative,  hc  has  in  mind  the  process  described  in  Bk.  ii.  Aphs. 
18,  19.  The  true  method  of  induction,  Bacon  appears  to  have  thought, 
was  to  draw  up  tables  of  presence,  absence,  &c.,  aad  then,  by  means  of 
these,  to  reject  out  of  all  thc  possible  explanations,  causcs,  or  forms  of  thc 
phenomenon,  first  one,  and  then  another,  thus  leaving  a  residuum  of  expla- 
nations,  or  possible  causes,  out  of  which  the  true  one  was  to  be  found. 
If  one  only  remained,  this  would  he  the  tnie  cxplanation,  cause,  or  •form,* 
•  forma  aflirmativa,  solida,  et  vera,  et  bene  terminata'  (ii.  16).  If  more 
than  one  remained,  the  '  cxclusiva '  might  be  perfccted  by  means  of  the 
'praerogativae  instantiarum  '  and  other  *  aids  of  the  understanding '  (see 
ii.  21),  till,  at  last,  the  search  was  narrowed  down  to  some  one  'forra,' 
which  would  be  the  form  required,  or  to  a  small  number  amongst  which 
the  Irue  form,  cause,  or  explanation  would  have  to  be  sought  in  all  future 
invcsligations.  For  furthcr  information  on  Bacon*s  *  Metbod  of  Exclusions/ 
see  Intruduction,  §  9. 

**  See  note  on  Aph.  19,  where  it  is  shewn  that  the  fault  lics  not  so  much 
in  framing  these  wide  hypotheses,  as  in  taking  tbem  for  ascertained  truths 
and  Dot  iasistingon  thcir  due  verificiition. 
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fusius"'*  dicemus,  quum  veram  interpretandae  naturae  viam, 
absolutis  istis  expiatioaibus  et  expurgationibus  mentis, 
proponcmus. 

LXX. 
Sed  deraonstratio  longe  optima  est  experientia"* ;  modo 
haercat  in  ipso  expcrimento.  Nam  si  traducatur  ad  alia  quae 
similia  existimantur,  nisi  rite  et  ordine  fiat  illa  Iraductio,  res 
fallax  est'^''.  At  modus  experiendi,  quo  homincs  nunc 
utuntur,    caecus   est   et   stupidus^^     Itaque    cum   errant   et 


"  Mr.  Kiichin  rcfcrs  to  i.  100-105.  I  think  that  the  reference  is 
rather  to  the  Second  Bouk. 

'^  We  may,  perhaps,  here  detect  the  germ  of  thc  doctrine,  after- 
wards  propounJed  with  such  emphasis  by  Locke  and  his  successorsj  that 
all  our  knowledge  m;iy  ultimately  be  tr.iced  to  experience.  That  this 
is  thc  casc  even  with  Geometrical  Axioms  (one  of  the  strongcst  instances 
in  oppositiun  to  Ihrs  ductrine  adduced  by  the  riv;i]  school  of  psychologists) 
has  been  recently  argucd  on  novel  grounds,  and  with  a  force  amountiug 
almost  to  demonstration,  by  Professor  Helmhultz,  foUowing  Riemann,  in 
an  article  in  *Mind,'  No.  3. 

"  The  detection  of  a  law  of  Gausation  can  alone  warrant  us  in  founding 
a  general  conclusion  on  our  observations  and  experiments.  On  ihe  dis- 
tinction  bctween  Laws  of  Causation  and  Empirical  Lasvs,  which  are 
'  unHt  to  be  relied  on  beyond  the  h*mits  of  time,  place,  and  circumslance, 
in  which  thc  observations  havc  bccn  madc/  sec  MiII*s  Logic,  bk.  iii.  ch, 
16.  Mr.  Mill,  however,  uses  the  expression  *  Empirical  Laws'  somewhat 
loose!y.  It  would  be  bctter  to  confine  it  entirely  to  the  results  of  Inductio 
per  Enumerationem  Simplicemasdistinguished  from  the  results given  by  ihe 
Inductive  Methods,  in  which  there  is  always  some  evidence  of  facts  of 
CHUsation.     Sec  my  Inductivc  Logic,  ch.  4  (^rd  Ed.  pp.  219-221). 

There  are  niany  departments  of  knuwledge  and  practicc  in  which  it  is 
almost  impossibtc  to  cxaggerate  the  importance  of  insisting  on  a  precise 
rcpetition  of  all  the  circumstances  (or,  at  least,  all  thc  material  circum- 
stances)  of  the  case,  before  inferring  that  the  same  result  will  recur. 
This  Ls  strikingly  illustrated  by  the  wldely  different  effects  of  medicines  in 
differcnt  climates.  Sec,  for  instances,  the  Introduction  to  Dr.  Paris* 
Pharmacologia,  pp.  120-12J. 

"  Thc  faults  in  experinicntation  as  then  practised,  which  are  noted  by 
Bacon  in  this  Aphorism,  may  be  enumerated  as  fivc: 

(i)  Undue  extension  of  iuferences  based  o\\  experience  to  other  instances 
apparenlly  similar,  without  sufTicierit  caution  jn  allowing  for  possible  dif- 
ferences  of  circumslances ; 

(2)  Hap-hazard  experiment,  wilhout  pursuing  any  definitc  ordcr  or 
making  any  sclection  of  instanccs. 

(3)  InsulTicient  variation  of  experiments  ; 
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vagantur  nulla  via  certa^*,  sed  ex  occursu  rerum  tantum 
consilium  capiunt,  circumferuntur  ad  multa,  sed  parum  pro- 
movcnt ;  ct  quandoque  gestiunt,  quandoque  distrahuntur ; 
et  semper  inveniunt  quod  ullerius  quacrant.  Fere  autem  ita 
fit,  ut  homines  leviter  et  tanquam  pcr  ludum  experiantur, 
variando  paululum  experimenta  jam  cognita ;  et,  si  res  non 
succedat,  fastidiendo  et  conatum  deserendo.  Quod  si  magis 
serio  et  constanter  ac  laboriose  ad  experimenta  se  accingant, 
tamen  in  uno  aliquo  experimento  eruendo  operam  collocant ; 
quemadmodum  Gilbertus  in  magnete,  Chymici  in  auro.  Hoc 
autem  faciunt  homincs  instituto  non  minus  impcrito  quam 
tcnui.  Nemo  enim  alicujus  rei  naturam  in  ipsa  rc  felicitcr 
perscrutatur ;  sed  amplianda  est  inquisitio  ad  magis  com- 
munia. 

Ouod  si  etiam  scientiam  quandam  et  dogmata  ex  experi- 
mentis  moHantur;  tamen  semper  fere  studio  praepropero  et 
intempestivo  deflcctunt  ad  praxin  :  non  tantum  propter  usum 
et  fructum   cjusmodi  praxcos,  sed   ut  in  opcre   aliquo   novo 

(4)  Pursuit  of  ono  cxperiment,  or  subject,  to  thc  ncglect  of  aU  others; 

(5)  Exccssive  eagerness  to  arrive  at  the  practical  application. 

The  accounl  of  thc  last  three  of  these  faults  is  borrowed  from  Mr. 
Kitchin*s  note.  He  gives  a  fourfold  division,  but,  though  there  is  some 
obscurity  in  thc  early  part  of  the  Aphorism,  I  am  inclined  to  think  that 
the  passage  from  '  Sed  demonstratio '  down  to  *  deserendo '  is  intended  to 
specify  Ihree  distinct  faults, 

"*  Bacon  is  here  probably  alluding  to  thc  fashion  of  tr^-ing  experimcnts 
without  any  order  or  method,  *  mera  palpatio'  as  he  calls  it  in  Aph,  100 
and  the  De  Augmentis,  Cp.  lib,  v.  cap.  2:  *  Ars  ista  Indicii  (ita  enim 
eam  appellabimus)  duas  habet  partes.  Aut  enim  defertur  Indicium  ab 
expfrimenth  ad  exfterimenta ;  aut  ab  experimnttis  a^  axiomaia^  quac  et  ipsa 
noia  expcrimenta  designent.  Prlorem  harum  Experientiam  Literutam 
rominabimus,  posteriorem  vero  Interpretationem  Naturae,  sive  Novum 
Organum.  Prior  qnidcm  (ut  alibi  attigimus)  vix  pro  Arte  habenda  est  aut 
parte  Philosophiae,  scd  pro  Sjgacitatequad^tm :  uiide  etiam  eam  Vcnationcin 
Panis  (hoc  nomen  ex  fabula  muluati)  quandoque  appcllamus.  Attamen 
quemadmoduna  possit  quis  in  via  sua  tripHci  modo  progredi ;  aut  cum 
palpat  ipse  in  tenebrij  ;  aut  cum  alterius  manu  tiucaturj  rfije  parum  nritie-nj  ; 
aut  dcnique  cum  i*ejtigia  lumine  aJbibito  regat:  similiter  cum  quis  experi' 
mmta  omnigena  abjqiu  uila  jerie  aut  methodo  tentetf  ea  demum  mcra  est 
palpatio  ;  cum  vcro  nannulla  utatur  in  experimentando  directione  et  ordine, 
pcrinde  est  ac  si  manu  ducatur;  atque  hoc  illud  est  quod  per  Experientiam 
Literatam  intcUigimus,  Nam  Lumen  ipsumf  quod  tertium  fuit,  ab  Inlcr- 
prelationc  Naturae,  sive  Novo  Organo,  petendum  est.* 
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veluti  pi^nus  sibi  arnpiant,  sc  non  inutiliter  in  reliquia  ver- 
saturos :  atque  ctiam  aliis  se  vcnditcnt "'',  ad  cxistimationem 
meliorem  comparandam  de  iis  in  quibus  occupati  sunt.  Ita 
fit  ut,  more  Atalantae  '^  de  via  decedant  ad  tollendum  aureum 
pomum ;  intcrim  vero  cursum  interrumpant,  et  victoriam 
emittant  e  manibus.  Verum  in  experientiae  vcro  curriculo 
eoque  ad  nova  opera  produccndo,  Divina  Sapientia  "^"^  omnino 
et  ordo  pro  exemplari  sumenda  sunt.  Deus  antcm  primo  die 
creationis  lucem  tantum  creavit,  eique  oi)eri  diem  intcgrum 
attribuit ;  nec  aliquid  materiati  operis  eo  die  creavit. 
Similiter  et  ex  omnimoda  cxpcricntia,  primum  inventio 
causarum  et  axiomatum  vcrnrum  elicicnda  cst :  ct  lucifera 
experimenta,  non  fructifera  quaerenda  ^^  Axiomata  autem 
rccte  invcnta  et  constituta  praxin  non  strictim  scd  confertim 
instruunt ;  ct  operum  agniina  ac  turmas  post  sc  trahunt. 
Verum  de  experiendi  viis,  quae  non  minus  quam  viac  judi- 
candi  obsessae  sunt  et  intcrckisae,  postea  diccmus"^^ ;  imprae- 
sentiarum  de  cxperientia  vulgari,  tanquam  dc  mala  demon- 
stratione,  tantum  loquuti.  Jam  vero  postulat  ordo  rerum,  ut 
de  iis  quorum  paulo  antc  mentionem  fecimus,  signis,  quod 
pliilosophiae  ct  contemplationes  in  usu  malc  se  habeant,  ct  dc 
causis  rei  primo  intuitu  tara  mirabilis  et  incredibihs,  quacdam 


"  *  Puff  themsclves,*  as  tradesmen  pufT  their  wares,  is  the  cxplanation 
which  Mr.  Kitchin  ri^htly  givcs  of  this  phrase. 

'*  Bacon  Is  vcry  fond  of  this  comparison.  For  the  Fable  and  its  inter- 
pretation,  see  De  Sapientia  Veterum,  Fab.  35,  '  Atalanta  sive  Lucnim.* 

"  In  thc  tcxt  of  the  first  Edition,  \ve  have  Pnidcntia,  but,  in  the  iist  of 
Errata  at  the  end  of  thc  Book,  Sapicntia  is  substituted. 

""*  Bacon  frcqucntly  employs  this  mctaphor.  Hc  conceived  that  the 
*  light-bcaring  experiments*  would  bring  moj-e  fruit  at  the  last.  There  is, 
thercfore,  no  contradiction  betwecn  what  he  says  hcrc  and  in  those  pas>agcs 
where  he  insists  on  the  practical  aims  of  his  philosophy,  such|  for  instance, 
as  that  in  Aph.  81 :  '  Meta  autcm  scicntiarum  vera  et  legilima  non  aiia  esl 
quam  ut  dotetur  vita  humana  novis  inventis  et  copiis.' 

The  history  of  science  abounds  in  instances  of  discoveries  which  at  first 
appcared  to  have  no  practical  bcaring,  though  they  have  subsequenlly 
rcsulted  in  the  mosl  imporlant  additions  to  human  power  and  the  convc- 
niences  of  life.  It  will  bc  sulTicient  to  mcntion  the  elasticity  of  steam  and 
the  phenomena  uf  electricity  and  magnetism. 

"*  The  reference  may  be  to  i.  98-107,  but  it  is  more  probably  to  Bk.  ii. 
in  general,  or,  perhaps,  specially  to  the  Aphorisms  on  the  Pracrogativae 
iDStantiarum. 


NOVUM  OSGANUAf, 

subjungamus.  Signonim  enim  notio  pracparat  assensum 
causarum  verc  explicatio  tollit  miraculum.  Quae  duo  ad 
extirpationem  idolorum  ex  intellectu  faciliorem  et  clemen- 
tiorem  multum  juvant. 

LXXir 
Scientiae,  quas  habemus,  fere  a  Graecis  fluxerunt.  Quae 
enim  scriptores  Romani,  aut  Arabes^',  aut  recentiores  addi- 
derunt,  non  multa  aut  magni  momenti  sunt:  et  qualiacunque 
sint,  fundata  sunt  super  basin  eorum  quae  inventa  sunt  a 
Graecis.  Erat  autem  sapientia  Graecorum  professoria,  et  in 
disputationes  effusa  ^" :  quod  genus  inquisitioni  veritatis 
adversissimum  est.  Itaque  nomen  illud  sophistarum  "^^  quod 
per  contemptum  ab  iis,  qui  se  philosophos  haberi  voluerunt, 


■"*  Here  begin  the  five  signs  of  the  weakness  and  insufficiency  of  the 
preceding  philosophies.  The  first  slgn  which  is  taken  from  iheir  origin 
amongst  thc  Greeks,  is  discussed  undcr  two  hcads :  (a)  'ex  ortu  et  gente 
philosophiae,'  treated  in  Aph.  71;  (3)  'ex  natura  temporis  et  aetatis,' 
treated  in  Aph.  72. 

"  It  is  ahnost  necdless  to  obserre  that  this  censure  is  too  scverc.  The 
Romans  might,  at  least,  have  been  credited  with  the  mechanical  skill 
which  enablcd  them  to  construct  siich  magnificent  roads,  aqueducts, 
bridges,  amphilheatres,  &c.,  and  the  Arabians  feven  if  Bacon  despised  the 
share  thcy  had  in  rcviving  thc  study  of  the  Aristotclian  philosophy  in  Europe) 
with  their  part  in  the  invenlion  of  our  present  numenUs  and  of  the  science 
of  Algebra,  wilh  the  discover)*  of  distillation,  with  their  contributions  to  the 
science  of  modkinc,  with  the  first  essays  at  a  science  of  chemistry,  &c. 
In  thc  dcsire  to  lay  the  foundalions  of  a  new  method  and  a  new  body  of 
scicnce,  there  can  be  no  question  that  Bacon  was  disposed  to  undervalue 
what  had  already  been  achieved,  Towards  the  '  recentiores*  he  assumes  a 
fairer  tone  in  Aph.  ro^. 

•^  In  this  tendency  to  questioning  and  disputation,  however,  originatcd 
philosophy  and  abstract  speculation.  Thc  Hindoos  and  Grccks  alone,  in 
the  ancient  world,  appear  to  have  possessed  such  a  tendency  in  any  marked 
degree.  Without  it,  poetry,  practical  inventions,  and  maxims  of  conduct  are 
possibte,  but  not  philosophy,  or,  to  any  great  extent,  even  scientific  tbeory. 

"■  The  following  sentences  are  remarkable,  as  containing  a  view  of  the 
Sophists  which  has  now  been  rcndercd  familiar  to  EngHsh  readers  by  the 
works  of  Mr.  Lewes  and  Mr.  Grole.  In  pointing  out  the  original  appli- 
cation  of  the  term  'Sophists'  to  all  philosophers  indiffcrcntly,  in  nlancing 
at  the  connection  between  the  Sophists  properly  socalled  and  the  Rhetors, 
and  in  specifying  the  wandering  life  and  the  taking  of  fccs  as  the  charactcr- 
istics  mainly  distinguishing  the  Sophists  so-called  from  the  philosophers 
so-callcd,  Bacon  undoubtedly  anticipates  some  of  the  principal  points  for 
which  Mr.  Grotc  contcnds. 
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in   antiquos    rhetores   rejectum   et   traductum  est,  Gorgiam, 

■  Protagoram,  Hippiam,  PoIum,etiam  univcrso  gcncrl  competit, 
Platoni,  Aristotcli»  Zenoni,  Epicuro,  Theophrasto,  ct  eorum 
successoribus,  Chrysippo,  Carneadi,  reliquis.  Hoc  tantum 
intcrerat :  quod  prius  genus  vagum  fuerit  et  mercenarium, 
civitates  circumcursando,  et  sapientiam  suam  ostentando,  et 
mercedem  exigendo  ;  alterum  vero  solennius  et  generosius, 
quippccoram  qui  sedes  fixas  habuerunt,  et  scholas  aperuerunt, 
ct  gratis  philosophati  sunt.  Sed  tamen  utrumque  genus 
(hcet  caetera  dispar)  professorium  erat,  et  ad  dispulationes 
rem  deducebat»  et  sectas  quasdam  atque  haereses  philosophiae 
instituebat  ct  propugnabat :  ut  essent  ferc  doctrinac  corum 
(quod  non  male  caviUatus  est  Dionysius  in  Platonem)  Verba 
oiiosontm  semnn  ad  imperitos jnvems^^.  At  antiquiores  illi  ex 
Graecis  **'*■,  Empedocles,  Anaxagoras,  Leucippus,  Democritus, 


Cp.  a  similar  passage  in  the  Redargiitio  Philosophiarum  (E.  and  S., 
vol.  iii.  pp.  565-6),  where  he  ranks  Phlu  and  Aristotle  amongst  the 
Sophists,  distingiiishing   favourably   from   them    Empedocles,    Hcraclitus, 

■  Democritus,  Anaxugoras,  and  Parmenides:  *Neque  enim  reiKrrietis  hos 
scholas  aperuisse,  scd  tandem  spcculationes  et  inventa  sua  in  scripta 
rcdegissc,  ct  posteris  transmisisse.'  Of  Plato  and  Aristotle  hc  says :  *  Itaque 
non  hacsitabo  apud  vos  diccre,  me  locum  Platoni  et  Aristoteli  tribuere 
inter  Sophistas:  scd  tanquam  ordinis  emendati  et  rcformati.  Kandcm 
cnim  rem  prorsus  video.  Aljcrat  fortasse  loci  mutatio  et  circumcursatio, 
et  mercedis  indignitas,  et  incpta  ostentatio;  att[ue  lucet  in  illis  certe 
quiddam  solennius  et  nobilius;  sed  aderant  schola,  auditur,  sucta.  Itaquo 
geaus  ipsum  profccto  cernitis.' 

^*  Thc  story  is  givcn  by  Diogcnes  Laertius,  Ub.  iii.  segra.  18  :  Tp«  dc 
n-cVXfi/KfF  ciV  SiJteXiav*  frpuroi/  ^iv  Kara  Biav  r^ff  frjo-av  xul  ruf  Kpar^pMi', 
2rf  Kat  Qkiovvfjim  o  'EppoirpaTOvc',  rvpawos  aSi',  rjvtiyKaatv  fitrrf  a^vfifii^oi  avTO>, 
d  d«,  diaXfyu/KfOff  jrept  rvpavvidos,  Kai  tf>a(rKtDV  aa  ovk  tari  tovto  Kfiurrov  5 
uvfit^iftav  avT^  /lufoi',  ct  fiif  kui  apfTfj  diatftipoi,  irpoa^fKfiova-ev  avT^'  opyiaB^ts 
yap,  O»  \^yni  (Toi',  (fir}aif  ytpnyriQMTi'   Ka\  ot,  2oC  Af  yt  Tvpawiattriv, 

■  '*  M.  Bouillet  calls  attention  to  a  passage  in  the  Rcdargutio  Philoso- 
phiarum  (E.  and  S.,  vol.  iii.pp.  569,  570),  shewing  thc  allention  with  which 
Bacon  professed  to  have  studied  these  philosophcrs:  *  Scitote  nos  summa 
cum  diligentia  et  cura  omnes  vel  tenuissimas  auras  circa  horum  vironim 
oplnionesct  placita  captasse:  ut  quicquid  de  illis,  vel  dum  ab  Aristotele 
confutantur,  vel  dum  a  Platone  et  Cicerone  citantur,  vel  in  Plutarchi 
fasciculo,  vel  in  Laertii  vitis,  vel  in  Lucrctii  pocmatc,  vel  in  aliquibus 
fragmentis,  vel  in  quavis  alia  sparsa  memoria  et  mentione,  invcniri  possitj 
evolvcrimus;  nequc  curslm  aut  contcmptun,  sed  cum  fidc  et  dclibcratione 
examinaverimus.* 
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Parmenides,  Heraclitus,  Xenophanes,  Philolaus,  reliqui  (nam 
Pythagoram,  ut  supcrstitiosum '^^  omittimus),  scholas  (quod 
novimus)  non  apcruerunt :  sed  majore  silentio,  et  scverius, 
et  siniplicius,  id  est,  minore  cum  affectatione  et  ostenta- 
tionc,  ad  inquisitionem  veritatis  se  contulerunt.  Itaque  ct 
melius,  ut  arbitramur,  se  gesserunt ;  nisi  quod  opera  eorum 
a  levioribus  istis,  qui  vulgari  captui  et  affectui  raagis  re- 
spondcnt  ac  placent,  tractu  tcmporis  extincta  sint :  tempore 
(ut  fluvio)  Icviora  ct  magis  inflata  ad  nos  devehcntc,  graviora 
et  solida  mergente*"^.  Neque  tamen  isti  a  nationis  vitio** 
prorsus  immunes  erant :  sed  Jn  ambitioncm  ct  vanitatem 
sectae  condendae  et  aurae  popularis  captandae  nimium  pro- 
pendebant.  Pro  desperata  autem  habenda  est  veritatis 
inquisitio,  cum  ad  hujusmodi  inania  deflectat,  Etiam  non 
omittcndum  vidctur  judiciura  illud,  sive  vaticinium  potius, 
sacerdotis  Aegyptii  de  Graecis  ^^  :  Quod  setnpcr  pncricssent ; 
neqnc  haherent  antiquitatem  scientiae^  aut  scientiam  antiqui~ 
iatis,  Et  ccrtc  habent  id  quod  puerorum  est ;  ut  ad  garricn- 
dum  prompti  sint,  generare  autem  non  possint :  nam  verbosa 
videtur  sapientia  eorum,  et  operum  sterilis.  Itaque  ex  ortu 
et  gente  philosophiae  quae  in  usu  est,  quae  capiuntur  signa 
bona  non  sunt. 

LXXII. 

Ncque  multo  meHora  sunt  signa  quae  ex  natura  temporis 
ct  aetatis  capi  possunt,  quam  quac  ex  natura  loci  et  nationis. 
Angusta  enim  erat  et  tenuis  notitta  per  illam  aetatem  vel 
temporis  vel  orbis"**:  quod  longe  pcssimum  cst,  praesertim  iis 

"«  Cp.  Aph.  65. 

"  ThLs  is  a  gond  instancc  of  False  Analogy.  Bacon,  as  Mr.  Kitchin 
observes,  seems  partial  to  this  metaphor,  It  occtirs  again  almost  imme- 
diately  in  Aph.  77,  as  wcll  as  in  other  places. 

"  'Erat  autem  sapientia  Graeconim  professoria,  ct  in  disputationes 
efTusa.' 

"  Sec  Plato,  TitnaeiiSr  p.  33  b:  Kat  -nva  (lirf'at  rmv  ifpcAiv  (one  of  the 
Egyptian  priests)  tv  p.a\a  iraXm6v'  'Q  26\(av,  SdXwi', 'EXXj;wff  ati  vatliet  eoTf, 
y€puiv  di  EXXijf  ovc  (artv,  AMovaas  ovv,  ?rair  ti  tovto  Xeyrtr  ;  (Jjavat.  Neat 
ecrrcj  timtv,  rav  ^^)(as  iravres'  ovie^iiav  yafi  iv  avralt  ^Xtrt  di*  ap\cda9  wtoi^» 
TraXaiav  ^o^av  ovhi  fidSrj^a  XP*^*^  froXi&v  uvSiv, 

"  \Ve  must  recoUect  how  rapidly  thc  knowledge  of  the  surface  of  the 
globe  had  bcen  spreading  in  the  time  of  Bacon  and  ihat  immediately 
preceding  him.     To  say  nothing  of  carlier  discoverers ;  Drake,  Frobishcr, 
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qui  omnia  in  experientia  ponunt.  Neque  cnim  mille  anno- 
rum  ^*  historiam,  quae  digna  erat  nomine  histuriae,  habebant ; 
sed  fabulas  et  rumores  antiquitatis.  Regionum  vero  tractuum- 
que  mundi  exiguam  partem  noverant :  cum  omnes  hyper- 
boreos,  Scythas,  omnes  occidentales,  Celtas  indistincte 
appcllarent ;  nil  in  Africa  ultra  citimam  Aethiopiae  partcm, 
nil  in  Asia  viltra  Gangem,  multo  minus  novi  orbis  provincias, 
ne  pcrauditum  sane  aut  famam  aliquam  certam  et  constantem, 
nossent ;  imo  et  plurima  climata  et  zonac,  in  quibus  populi 
infimti  spirant  et  dcgunt,  tanquam  inhabitabiles  ab  illis  pro- 
nuntiata  sint ;  quinetiam  peregrinationes  Democriti,  Platonis, 
Pythagorac,  non  longinquae  profecto,  sed  potius  suburbanae, 
ut  magnum  aliquid  cclcbrarcntur.  Nostris  autcm  tcmporibus 
et  novi  orbis  partes  complurCs  et  vcteris  orbis  extrcma  undique 
innotescunt ;  et  in  infinitum  cxperimentorum  cumulus  ex- 
crevit.  Quarc  si  ex  nativitatis  aut  gcniturae  tcmporc  (astrolo- 
gorum  more)  signa  capicnda  sint,  nil  magni  de  istis  philosophiis 
significari  videtur. 

LXXIII. 

Inter  signa,  nuHum  magis  certum  aut  nobile  est,  quam 
quod  ex  fructibus.  Fructus  enim  et  opera  Invcnta  pro 
vcritatc  philosophiarum  vclut  sponsorcs  ct  fidcjussores  sunt. 
Atque  ex  philosophiis  istis  Graecorum,  et  derivationibus 
earum  per  particulares  scientias,  jam  per  tot  annorum  spa- 
tia,  vix  unum  cxperimentum  adduci  potest,  quod  ad  homi- 
num  statum  levandum  et  juvandum  spectet,  et  philosophiae 

Raleigh,  and  the  three  Hawkinses  were  all  his  contemporanes.  Hence, 
the  geoijniphical  knowledge  possessed  by  the  ancients  was  already  beginniiig 
lo  appcar  contcmptiblc.  Thc  frontispiccc  of  the  first  cdition  of  the  Novum 
Organum  represents  a  vessel  in  full  sail,  passin^  between  two  plllars,  with 
the  motto  'Mnlti  pertransibunt,  et  augcbitur  scientia.*    (Dan.  xii.  4.) 

"  In  the  'Praiseof  Knowlcdge/  given  in  Spcdding's  Letters  and  Life 
of  BacoD  (vol.  i.  p.  124),  Racon  says:  *The  Greeks  kncw  (cxccpt  fables) 
not  much  above  five  hundred  years  hcfore  themselves.'  Tating  roughly 
tbe  period  of  litcrary  activity  amongst  the  Greeks  at  five  huodred  years, 
the  two  passagcs  would  be  consistent. 

Mr.  Grote  is  of  opinion  that  we  have  no  trustworthy  information 
regarding  Greek  history  till  the  first  recorded  Olympijd,  776  b.c.  We 
must,  of  course,  distinguish  between  deHnite  historical  statements  and 
the  evidence  afTorded  by  institutions,  customs,  language,  &c.,  which  may 
strclch  much  furthcr  back. 
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speculatlonibus  ac  dogmatibus  vere  acceptum  referri  possit  ***. 
Idque  Cclsus'**^  ingenue  ac  prudcnter  fatetur ;  nimirum,  ex- 
perimenta  medicinae  primo  invcnta  fuisse,  ac  postea  homines 
circa  ea  philosophatos  esse  ct  causas  indagasse  et  assignasse  ; 
non  ordine  inverso  evenlsse,  ut  ex  philosophia  et  causarum 
cognitione  ipsa  experimenta  inventa  aut  deprompta  essent. 
Itaque  mirum  non  erat,  apud  Aegyptios  (qui  rerum  inventori- 
bus  divlnitatcm  ct  consccrationcm  attribuerunt)  plures  fuisse 
biTJtorum  animalium  imagines  quam  hominum  :  quia  bruta 
animalia,  per  instinctus  naturales,  multa  invcnta  pepererunt ; 
ubi  homines,  ex  sermonibus  et  concUisionibus  rationalibus, 
pauca  aut  nulla  exhibucrmt. 

At  Chymicorum  industria  nonnulla  peperit ;  sed  tanquam 
fortuito  et  obiter,  aut  per  expcrimentorum  quandam  varia- 
tionem  (ut  mcchanici  solcnt),  non  cx  arte  aut  thcoria  aliqua ; 
nam  ea,  quam  confinxcrunt,  experimcnta  magis  perturbat, 
quam  juvat.  Eorum  etiam,  qui  in  magia  (quam  vocant) 
naturali"*  versati  sunt,  pauca  rcperluntur  invcnta  ;  eaque  Icvia, 
et  imposturae  propiora.  Quocirca,  quemadmodum  in  rcligione 
cavetur,  ut  fides  ex  operibus  monstretur ;  idem  etiam  ad 
philosophiam  optimc  traducitur,  ut  ex  fructibus  judicetur  et 
vana  habcatur  quae  sterilis  sit  :  atque  co  magis  si,  loco  fruc- 
tuum  uvae  et  olivae,  producat  disputationum  et  contentionum 
carduos  ct  spinas. 

"  With  regard  to  mechanical  invcntions,  this  charge  is,  in  the  maln, 
true.  T!iesc,  so  far  as  Ihey  existcd  in  the  ancient  world,  seem  to  have 
been  duc  to  the  Egyptians  and  the  Oriental  nations  rathcr  than  to  the 
Greeks,  whose  intellect  was  speculative  and  aesthetic  rather  than  practical. 

It  should  be  noticed  that  Bacon  ignores  the  whole  aesthetic  side  of 
Greek  devclopmcnt. 

"  *Repertis  deinde  medicinae  remediis  homines  de  rationibus  corum 
disscrcrc  cocplsse :  ncr  post  rationcm  mcdicinam  cssc  inventam,  sed  post 
inventani  medicinam  ralioncm  essc  quaesitam.'  Celsus  de  Re  Medica. 
Pracfatio. 

'  But  this  remark,'  says  Mr.  EUis,  *  is  not  made  by  Celsus  as  the  cxpression 
of  his  own  opinion;  on  the  contrary  il  occurs  in  his  statemcnt  of  Ihe 
vicws  cntertained  by  the  empirical  school  of  mcdiclne,  to  wliich  he  is 
dccidedly  opposed.  The  error  of  citing  Celsus  as  an  authority  for  it  is 
rcpcated  Jn  several  parts  of  Bacon's  works/  Mr.  Spcdding  refers  to 
De  Augmentis,  v.  2.  Other  places  are  Valerius  Tcrminus  (E.  and  S., 
vol  iii.  p.  252)  and  the  Redargulio  Philosophiarum  (vol.  iii.  p.  578). 

•*  Cp.  note  6  on  Aph.  5. 
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Lxxrv. 

Capicnda  etiam  sunt  signa  ex  incrcmentis  et  progressibus 
philosophiarum  ct  scientiarum.  Quae  enim  In  natura  fundata 
sunt,  crescunt  et  augcntur :  quae  autem  in  opinione,  variantur, 
non  augcntur''\  Itaque  si  istae  doctrinae  planc  instar  plantae 
a  stirpibus  suis  revulsae  non  essent,  sed  utero  naturae  adhae- 
rerent  atque  ab  eadem  alerentur,  id  minime  eventurum 
fuisset,  quod  per  annos  bis  mille  jam  ficri  videmus :  nempe, 
ut  scicntiae  suis  hacreant  vestigiis,  et  in  cndcni  fere  statu 
maneant,  ncquc  augmcntum  aliquod  memorabile  sumpserint ; 
quin  potius  in  primo  authore  maxime  floruerint,  ct  dcinceps 
declinaverint.     In  artibus  autcm  mechanicis^^^j  quae  in  natura 

••  This  is  one  of  Bacon's  happiest  Ihoughts.  I  may  add  that,  if  in  any 
subject  we  have  a  mere  variation  oi  opinion,  witbout  growth,  it  proves 
either  that  the  subject  is  incapable  of  scientific  Ircatmcnt,  or  clse  that  the 
scientific  mode  of  treating  it  has  not  yet  becn  discovered,  Thus,  the 
ontological  problcms,  which  consliiuled  so  largc  a  part  of  the  Greek 
philosophy,  did  iiot,  I  conceive,  admit  of  any  scieniiBc  solution,  while 
lo  much  of  the  physical  speculation  of  the  Greek  philosophere  no  scientific 
trcatment  had  yet  bccn  applied. 

It  has  often  been  brouyht  as  a  charge  against  the  moral  and  mental 
sciences  that  they  are  a  mere  record  of  opinions,  and  admit  of  no  growth, 
Frovided,  however,  to  adopt  Bacon's  language,  they  ure  '  founded  jn 
nature,'  thal  is  to  say,  in  the  study  of  man  and  socicty,  I  believe  this 
charge  to  be  cmphatically  untrue.  The  phenomena,  indeed,  are  here 
morc  coniplcK  than  in  thc  physical  scicnccs,  and  there  is  a  larger  amount 
of  uneducated  opinion  to  be  rcplaced  by  the  results  of  scientific  investi- 
gation;  hence,  undoubtedly,  the  process  of  growth  is  slower,  but  I  beiieve 
that  with  each  generation  of  cultivated  men,  the  materials  for  a  knowiedge 
of  mind,  life,  and  couduct  arc  surely  accumulating,  while  scientiiic  con- 
ceptions,  when  once  applied  to  thcsc  inaterials,  admil  of  constant  devclop- 
ment  and  further  aitd  further  applications.  It  may  be  added  that  in 
Ihcse  scienccs,  owing  to  the  excceding  familiarity  of  the  phcnomena  with 
which  Ihey  deal,  there  are  certain  early  generalizations  which  it  is  com- 
paratively  easy  to  make;  and  hence,  in  the  philosophies  of  Plato  and 
Aristotle,  thcrc  isa  larger  amount  of  sound  speculation  in  tbese  departments 
than  in  any  others.  But,  though,  perhaps,  they  are  amongst  the  first 
to  blossom,  they  are  thc  last  to  ripen. 

*•  Cp.  Cogitata  et  Visa  (E.  and  S,,  p.  616):  'Artes  enim  Mechanicas, 
ut  aurae  cujusdam  vitalis  participes,  quotidie  crescere  el  perfici;  Philo- 
sophiam  vero  statuae  more  adorari  ct  celcbrari,  nec  movcri.  Atque  illas 
in  primis  authoribus  rudes  et  fere  informes  ac  onerosas  se  ostendere; 
postea  novas  vires  et  commoditatcs  adipisci.  Hanc  autcm  in  primo 
quoque  authorc   maxime  vigcrc,  ac  deinceps  declinare.      Neque  aliam 
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et  experientiae  luce  fundatac  sunt,  contra  cvenirc  vidcmus 
quac  (quamdiu  placcnt)  veluti  spiritu  quodam  repletae  con- 
tinuo  vcgetant  et  crescunt ;  primo  rudes,  dcinde  commodae, 
postea  excultae,  et  perpetuo  auctae. 

LXXV. 

Etiam  aliud  signum  capiendum  est  (si  modo  signi  appellatio 
huic  competat  ;  cum  potius  tcstimonium  sit,  atque  adeo 
tcstimoniorum  omnium  validissimum) ;  hoc  est,  propria  con- 
fessio  authorum,  quos  homines  nunc  sequuntur.  Nam  et  tlli 
qui  tanta  fiducia  de  rebus  pronuntiant,  tamen  per  intcrx^alla 
cum  ad  sc  rcdcunt,  ad  querimonias  dc  naturae  subtilitatc, 
rerum  obscuritate,  humani  ingenii  infirmitate,  se  convertunt  •'. 
Hoc  vero  si  simphciter  fieretjalios  fortasse,  qui  sunt  timidiores, 
ab  ultcriori  inquisitionc  detcrrere,  alios  vero,  qui  sunt  ingenio 
alacriori  et  magis  fidenti,  ad  ulteriorem  progressum  acuere  et 
incitare  possit.  Verum  non  satis  illis  est  de  se  confiteri,  sed 
quicquid  sibi  ipsis  aut  magistris  suis  incognitum  aut  intactum 
fuerit  id  extra  terminos  possibilis  ponunt,  et  tanquam  ex 
arte  ''*  cognitu  aut  fact u  impossibilc  pronuntiant :  summa 
supcrbia  ct  invidia  suorum  invcntorum  infirmitatem  in  naturac 
ipsius  calumniam  et  aliorum  omnium  desperationem  vertcntes. 
Hinc  schola  Academiae  novae;  quae  acatalepsiam  ex  professo 
tenuit,  et  homines  adsempitemas  tenebras  damnavit^'*.     Hinc 

hujus  contrarii  siicccssus  causam  veriorem  esse,  qiiam  quod  in  Mechanicis 

imiltomin   iiij^ciiia  in   unuiu   coilunt ;    in   Philosophia   autem,   singulorum 

ingcnia  ab  uno  quopiam  destruuntur.     Nam  postquam  dcdititii  facti  sunt, 

ampliturlincm  non  addcrc ;   scd  in  uno  ornando  aut  stipando  semli  officio 

occupari.     Quare  onmem  philosopliiam  ab  experientiae  mdicibus  ex  quibus 

primura  pullulavit  ct  incremcntum  cepit  avulsam,  rem  mortuam  essc.' 

•^  Gompare,  for  instance,  the  words  ascribed  to  Xenophanes: 

Ka*  tA  )ktv  ouv  {ra<P(s  otrir  avfjp  (5eK  otfd*  Ttv  «orai 

€l8oiSf  dfi<fil  Bdav  T€  Km  Strtra  Xryu  ir^pi  ndrriiiv' 

rl  yap  Kai  ru  fniXiora  TCj(Oi  TfTf\f<rfifVov  ftirc>Vf 

at/r6s  ofitds  ovk  ot^e*    doKos  8'  rVi  irnin  TeTVKTai, 

'*  *As  if  on  Ihe  authority  of  their  art,*  or  perhaps  *as  if  Ihey  had 
scientific  grounds  for  saying  so/ 

**  From  what  has  already  bcen  said  on  the  New  Academy  (Aph.  57, 
n.  41),  it  will  be  secn  that  this  is  an  exaggerated  view  of  their  position. 
Thouijh  they  rejected  'certainty/  they  conslituicd  various  gradcs  of 
probability,  and,  thereforc,  can  hardly  be  said  to  have  conderancd  men 
to  cternal  darkness. 
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Opinlo,  quod  formae  sive  verac  rerum  diflTerentiae  (quae  revcra 
sunt  ]eges  actus  puri)  invcntu  impossibiles  sint,  et  ultra 
hominem  ^  Hinc  opiniones  illae  in  activa  et  operativa  parte  : 
calorcm  solis  et  ignis  toto  genere  dlfferre  ^ ;  ne  scilicct  homincs 
putent  se  per  opera  ignis  aliquid  simile  iis  quae  in  natura 
fiunt  educere  et  formare  posse.  Hinc  illud  :  compositionem 
tantumopus  hominis,  mistionem  vero  opus  solius  naturac  cssc^; 
ne  scilicet  homines  spercnt  aliquam  cx  arte  corporum  natur- 
alium  generationem  aut  transformationem.  Itaque  ex  hoc 
signo  homines  sibi  persuaderi  facilc  patientur,  ne  cum  dogma- 
tibus  non  solura  desperatis,  scd  ctiam  desperationi  devotis, 
fortunas  suas  et  laborcs  misceant. 

LXXVI. 

Ncquc  illud  slgnum  practcrmittcndum  est,  quod  tanta 
Fuerit  inter  philosophos  olim  dissensio  et  scholamm  ipsarum 
varietas  :  quod  satis  ostendit,  viam  a  sensu  ad  intellectum  ■* 
non  bene  munitam  fuisse,  cum  eadem  matcria  philosophiac 
(natura  scilicet  rcrum)  in  tam  vagos  et  niultiplices  errores 
abrepta   fuerit   et   distracta.    Atque   licet  hisce   temporibus 

'  Ou  Bacon's  use  of  thc  word  Foryii,  sec  Introduction,  §  8. 

The  opinion  that  the  discovcry  of  thc  Form  is  impossible  is  discusscd 
again  in  Bk.  ii.  Aphs.  3,  3,  aiid  also  in  De  Augnienlis,  lib.  iii.  cap.  4, 
Valerius  Terminus  (E.  and  S.,  vol.  iii,  p.  259),  and  other  piaces.  Some  of 
these  passages  are  considered  in  the  Introduction. 

"  In  the  *  Instantiae  convenientes  in  natura  calidi'  in  Bk.  ii,  both  these 
dcscriptions  of  hcat  are  included. 

Apostrophising   Galen  in   the   Temporis   Partus   Masculus  (E.  and  S., 

vnl.  iii.  p.  531),   Bacon  breaks  out:  'O  canicula!   O  pestisl 

tu  intcr  calores  astri  et  i^^nis  seditiouem  avide  arripiens  et  ostentans, 
ubiqvic  humanam  potestatcm  nialitiosc  in  ordinein  rcdigis,  et  ignorantiam 
dcsperatione  in  aeternum  munirc  cupis.* 

*  The  two  proccsscs  here  contra-sted  are  mcchanical  and  chemical  com- 
position.  What  foliows  is  obscurc,  bat  it  seems  to  mean  that  man  may, 
if  he  is  only  bold  enough,  obtain  the  power  of  so  subtly  mixing  ingrcdients, 
or  'supcrinducing  Fomis/  as  to  cfiect  the  gcneration  of  a  body  or  the 
transformalion  of  oue  body  into  another.  The  best  explaoation  of  tlie 
passage  is  to  be  found  by  comparing  it  with  Bk.  ii.  Aph.  5. 

Mr.  Spedding  says  that  the  relerence  is  to  Cjalen,  who  in  hls  treatise 
De  Naturalibus  Facultalibus  contrasls  the  inwardly  formative  power  of 
nalure  with  the  external  operations  of  art. 

'  That  is,  from  obser%alion  and  experiment  to  inductive  gencralisations, 
or,  in  other  words,  frora  facts  to  theories. 
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dissensiones  et  dogmatum  dtvcrsitates  circa  principia  ipsa, 
et  philosophias  integras,  ut  plurimum  cxtinctae  sint ;  tamen 
circa  partes  philosophiae  innumerae  mancnt  quaestiones  et 
controversiae ;  ut  plane  appareat,  neque  in  philosophiis  ipsis, 
neque  in  modis  demonstrationum  aliquid  certi  aut  sani  esse. 

LXXVII. 

Quod  vero  putant  homines,  in  philosophia  Aristotch's 
magnum  utjque  consensum  essc ;  cum  post  illam  editam 
antiquorum  philosophiac  ccssaverint  et  exolcverint ;  ast  apud 
tempora,  quae  sequuta  sunt,  nil  melius  inventum  fuerit ;  adeo 
ut  illa  tam  bcnc  posita  et  fundata  videatur,  ut  utrumque 
tempus  ad  se  traxerit :  primo,  quod  de  cessatione  antiquarum 
philosophiarum  post  AristoteHs  opera  cdita  homincs  cogitant, 
id  falsum  est ;  diu  cnim  postea,  usque  ad  tempora  Ciceronis 
et  secula  sequentia,  manserunt  operavetemm  philosophorum*. 
Sed  temporibus  inscquentibus,  ex  inuudatione  Barbarorum  in 
imperium  Romanum,  postquam  doctrina  humana  vclut  nau- 
fragium  perpessa  esset  ;  tum  dcmum  philosophiae  Aristotclis 
et  Platonis,  tanquam  tabulae  ex  materia  leviore  et  minus 
solida,  pcr  fluctus  temporum  servatae  sunt^  Illud  etiam  de 
consensu  fallit  homines,  si  acutius  rem  introspiciant.  Verus 
enim  conscnsus  is  est,  qui  ex  libertate  judicii  (re  prius  ex- 
plorata)  in  idem  conveniente  consistit ''.  At  numerus  longe 
maximus  eorum,  qui  in  Aristotelis  philosophiam  conscnserunt, 
ex  pracjudicio  et  authoritate  aliorum  se  illi  mancipavit :  ut 


'  This  is  shcwn  not  only  by  the  citations  in  Cicero,  but  also  by  the 
work  of  Diogcncs  LacrtiuSj  which,  ihoiigh  of  uncertain  date,  is  placcd 
by  some  authorities  as  lale  as  the  tfme  of  Constanlinc  the  Grcat,  as 
well  as  by  the  rcferenccs  in  the  Ghristian  Fathers  of  the  third  and  fourth 
ccnturies. 

*  Sce  note  87  on  Aph.  71. 

'  Thcrc  arc  rcally  three  condifions  of 'verus  consensus,*  of  which  Bacon 
enumeratcs  only  thc  two  last,  taking  probably  the  first  for  granted : 

(1)  The  judges  must  be  competent ; 

(2)  The  matter  in  question  must  have  been  thoroughly  examined,  before 
judgment  is  pronounced ; 

(3)  The  consent  must  he  Ugg^  that  is  to  say,  the  judges  must  not  have 
been  influenced  by  each  other. 

On  the  abuse  and  limits  of  the  arguments  from  Authority  and  from 
Universal  Consent,  see  uiy  InductivL'  Logic,  ^rd  cd.,  pp.  285-393. 
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sequacitas  sit  potius  et  coicio,  quam  consensus*.  Quod  si 
fuissct  ille  vcrus  conscnsus  ct  late  patens,  tantum  abeat  ut 
consensus  pro  vera  ct  solida  authoritate  habcri  debeat,  ut 
etiam  violentam  praesumptioncm  inducat  in  contrarium  ■*. 
Pessimum  enim  omnium  est  augurium,  quod  ex  conscnsu 
capitur  in  rcbus  intellectualibus  :  exceptis  divinis  et  politicis, 
in  quibus  suffragiorum  jus  est^'*.  Nihil  enim  multis  placet, 
hisi  imaginationcm  feriat,  aut  intellcctum  vulgarium  notionum 
nodis  astringat,  ut  supra  dictum  cst  ^'.  Itaque  optimc  tradu- 
citur  illud  Phocionis  ^  a  moribus  ad  intellcctualia  :  Ut  statim 
se  exQminare  debeant  /winines,  qnid  erraverint  aut  peecaverint^ 
si  multitudo  consentiat  et  compiaudat.  Hoc  signum  igitur  ex 
aversissimis   est.     Itaque   quod   signa    vcritatis    et    sanitatis 


•  Therc  is  a  story  of  Ihc  latc  BLshop  Thirlwall  that,  on  one  occasion, 
ilistiiiKuishing  between  the  few  competent  and  the  many  incornpetent 
signatories  of  a  memorial,  he  describcd  the  lalter  as  so  many  ciphers  after  a 
dccimal  point. 

On  this  'sequacitas  et  coitio'  in  the  case  of  Aristotle,  cp.  thc  beginning 
of  Campanella's  trcatisc  *  Philosophia  sensibus  dcmonstrata,*  &c.  (published 
at  Naples  in  1591)1  wherc  we  find  him  complaining;  '  Et  si  quando 
quaestioncm  scnsatae  rci  tracCant,  non  quod  in  rc  est  vident;  sed  quod 
in  verbis  Aristotelis  scriptum  invcniunt,  et  cx  cis  arguunt,  ct  ex  eis  re- 
spondent,  et  si  ipr^a  rei  natura  sensibus  contrariam  Aristoteli  se  offerat 
nolentibus  ct  invitis,  dicunt  Aristotclcm  non  crrasse.'  'Hinc  fugicntes 
rerum  scientias,  contenint  inter  se  tempus  de  swbjectis  scientiarum  apud 
Aristotelcm  .  ,  .  .  Ita  quod  nunquam  (Mchercule)  vidi  unum  ex  eis  res 
inspicere,  ad  campos  tendere,  maria,  et  montes,  iit  res  speclent,  nec  in 
propriis  doniibus,  sed  tantum  a  libris  Aristotells,  et  super  hrs  stant  scmper.' 
pp.  2,  3. 

Many  similar  illustrations  will  be  found  among  the  passages  quoted  from 
thc  opponents  of  the  Aristotelian  philosophy  in  the  Introductiun,  §  12. 

■•'  Bacon's  impaticnce  with  the  cvcr-rccurring  appeal  to  authority  has, 
of  couree,  herc  betrayed  him  into  exaggeration,  Consent,  howeverdanger- 
ous  it  may  be  to  accept  it  as  an  uUimate  argumcnt,  is,  there  can  be  no 
doubt,  rather  a  presumption  in  favour  of  an  opinion  than  against  it. 
'  Securus  judicat  orbis  terrarum  *  is  an  over-strained  axiom,  but,  of  the 
Iwo  exaggerations,  it  is  nearer  thc  truth  than  thc  '  Pessimum  omnium  est 
augurium  '  &c.  of  Bacon. 

*"  Thcrc  may  be  a  touch  of  irony  in  this  exception.  The  allusion  is 
to  Parliaments  and  Councils,  which  decide  by  a  majority  of  suffrages. 

"  See  Aphs.  28  and  47. 

"  Sec  Plutarch's  Lifc  of  Phocion,  ch.  8  :  'Eir«l  hi  Aeyai^  irore  yvti/ii^i'  rrpAf 
xh»  drjfiQv  ivdoKifittf  Kat  rrdvrav  AfutXutt  iapa  t6v  \6yoif  dirudr^o/iiVour,  eirnTrpa- 
<Ptts  irfHiS  Toi'f  (f)t\ovs  tiaty*     Ov  dt)  nov  n  kqkvv  ^tyoiv  tpavriv  \i\r^&a'y 
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philosophiarum  et  scientiarum,  quae  in  usu  sunt,  male  se 
habeant ;  sive  capiantur  ex  originibus  ipsarum,  sive  cx  fructi- 
bus,  sive  ex  progressibus,  sive  ex  confessionibus  authorumr 
sive  ex  consensu  ;  jam  dictum  est 

Lxxvrii. 

Jam  vero  venicndum  ad  causas  errorum'^  et  tam  diuturnac 
in  illis  pcr  tot  sccula  morae  ;  quae  plurimae  sunt  et  potcntis- 
simae  :  ut  tollatur  omnis  admiratioj  haec  quae  adducimus 
homines  hucusque  latuisse  et  fugisse;  et  maneat  tantum 
admiratio,  illa  nunc  tandem  alicui  mortalium  in  mentcm 
vcnire  potuisse,  aut  cogitationcm  cujuspiam  subiisse :  quod 
etiam  (ut  nos  existimam  s  foelicitatis  magis  est  cujusdam, 
quam  excellentis  alicujus  facuJtatis  ;  ut  potius  pro  temporis 
partu  habcri  dcbcat,  quam  pro  partu  ingenii  *^. 

Primo  autem  tot  seculorum  numerus,  vere  rem  reputanti, 
ad  magnas  angustJas  recidit.  Nam  ex  viginti  quinque 
annorum  ccnturiis,  in  quibus  mcmoria  et  doctrina  hominum 
fere  versatur,  vix  sex  centuriae  ^'"*  seponi  et  excerpi  possunt, 
quae  scientiarum  feraces  earumve  proventui  utiles  fuerunt. 
Sunt  cnim  non  minus  tcmporum  quam  rcgionum  crcmi  ct 
vastitatcs.  Tres  enim  tantum  doctrinarum  revolutiones  et 
periodi  recte  numerari  possunt  \  una,  apud  Graecos ;   altera, 

"  Here  begin  the  causes  of  error  and  of  so  long  continuance  in  it. 
They  are  enumerated  as  fifteen. 

"  Cp.  Aph.  122.  One  of  Bacon*s  works  is  called  *Temporis  Partus 
Mosculus/  In  a  lcltcr  to  Kather  Fulgenlio,  given  in  Mr.  Spedding's 
Lcttcrs  and  Llfe  of  Bacon  (vol.  vii.  p.  5J2),  he  says:  'Equidem  memini 
tne.  quadraginta  abhinc  annis,  juvenile  opusculum  circa  has  rcs  confecisse, 
quod  magna  prorsus  fiducia  et  magnifico  titulo  "Temporis  Partum  Max- 
imum  "  inscripsi/    Of  thls  juvrnile  work  no  trace  probably  is  left. 

'*  In  the  Cogitata  et  Visa  (E.  and  S,,  pp.  61 3,  614),  he  says  'scarce  five 
centurics.*     He  thcre  makcs  no  mcntion  of  the  thrcc  pcriods. 

As  Mr,  Kitchin  obscrvcs,  the  duration  of  these  'three  periods'  is 
unduiy  narrowcd.  But  Bacon  probably  wished,  in  estimating  thc  duration 
of  the  Grcck  pcrrod,  tn  cxcludc  thc  philosophy  of  Plato  and  Aristotle,  and, 
in  cstimating  the  duration  of  the  modem  period.  to  exchide  the  philosophy 
of  ihe  Schoolmen.  If  this  be  the  case,  we  may  fix  the  Greek  period  from 
Thales  to  Plato,  the  Roman  period  from  Cicero  or  Lucretius  to  Marcus 
Aurelius,  and  the  modern  period  from  the  beginning  of  the  revolt  against 
Aristotlcj  or,  pcrhaps,  from  the  invcntion  of  Printing,  to  fiacon's  own 
time. 
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ipud  Romanos  ;  ultima,apud  nos,  occidentalesscilicet  Europae 
nationes :  quibus  singulis  vix  duae  ccnturiac  annorum  merito 
attribui  possunt.  Media  mundi  tempora,  quoad  scientiarum 
s^etem  uberem  aut  lactam,  infelicia  fuerunt.  Neque  enim 
causa  est  ut  vel  Arabum  vcl  scholasticorum  "^  mcntio  fiat: 
qui  per  intermedia  tempora  scientias  potius  contriverunt 
numerosis  tractatibusj  quani  pondus  earum  auxerunt.  Itaque 
prtma  causa  tam  pusiJH  in  scicntiis  profectus  ad  angustias 
temporis  erga  illas  propitii  rite  et  ordine  refertur. 

LXXIX. 

At  secundo  loco  se  offert  causa  illa  magni  certe  per  omnia 
momenti :  ea  vidclicet,  quod  per  illas  ipsas  aetates,  quibus 
hominum  ingenia  et  litcrae  maxime  vel  etiam  mcdiocritcr 
floruerint,  naturaUs  philosophia  minimam  partem  humanae 
opcrac  sortita  sit.  Atquc  haec  ipsa  nihilominus  pro  magna 
scicntiarum  matre  haberi  debet.  Omnes  enim  artcs  et 
scicntiae,  ab  hac  stirpe  revulsae.  poliuntur  fortasse  et  in  usum 
eflinguntur;   sed  nil  admodum   crescunt^'.     At   manifestum 

'•  It  is  now  almost  superfluous  to  reraark  Ihat  Bacon  is  unjust  both 
to  the  Arabians  and  to  the  Schoolmen.  Their  services  to  philosophy  and 
literature  cannot,  it  is  true,  be  compared  with  tho.se  of  the  Grecks  or 
Romans,  or  with  those  of  tlie  Renaissance,  but  it  was  tlic  fashion  of 
Bacon*s  age  unduly  to  dcprcciatc  the  studies  and  the  philosophical  and 
scientific  results  of  the  Middle  Ages,  as,  in  its  tum,  it  has  become  the 
fashion  of  our  own  time  to  over-cstimalc  them. 

"  It  is  somewhat  difficult  to  reconcile  Bacon*s  conception  of  Natural 
Philosophy,  so  far  as  w  c  can  discover  it  from  this  and  the  next  Aphorism, 
wilh  ihe  account  of  it  givcn  in  De  Augmentis,  bk.  iii.  In  these  Aphorisms, 
Natural  Philosophy  is  described  as  '  magna  ista  scientiarum  mater/  and  as 
the  *root '  and  Hrunk '  Irom  which  thc  arts  and  scicnccs  branch.  But  in 
the  Dc  Augmenlis,  this  language  is  used  not  of  Natural  Philosophy,  but  of 
the  Philosophia  Prima,  '  Quoniam  autem  partitioncs  scientiarum  non  sunt 
lineis  diversis  similes,  quae  coennt  ad  unum  angulum ;  scd  potius  ramis 
arborum,  qui  conjunguntur  in  uno  trunco  (qui  etiam  truncus  ad  spatium 
nonnullum  integer  est  et  continuus,  antequam  sc  partiatur  in  ramos); 
idcirco  postulat  res,  ut  priusqu^ni  prioris  partitionis  mcmbra  persequamur, 
constituatur  una  Scientia  Universalis,  quae  sit  mater  rcliquanim,  et  ha- 
bcatur  in  progressu  doctrinarum  tanquam  portio  viae  communis  antcquam 
viae  se  scparent  et  disjungant.'  De  Augmentis,  lib.  iii.  cap,  i.  Natural 
Philosophy,  again,  in  thc  Dc  Augmcntis  is  confined  to  the  knowlcdge  of 
Nature,  thcre  being  dislinct  divisions  of  philosophy  assigned  to  the  know- 
ledge  of  God  and  the  knowledge  of  Man.    But  in  Aph.  80,  *  philosophia 
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est,  postquam  Christiana  fides  reccpta  fuisset  et  adolevisset, 
longe  maxiniani  ingeniorum  praestantissimorum  partem  ad 
thcologlam  sc  contulissc ;  atque  huic  rci  ct  amplisslma 
praemia  proposita,  et  omnis  generis  adjumenta  copiosissime 
subministrata  fuisse :  atque  hoc  thcologiae  studium  praecipue 
occupasse  terttam  illam  partem  sive  periodum  lemporis  apud 
nos  Europaeos  occidcntales ;  eo  magis,  quod  sub  idem  fere 
tempus  et  literae  florere,  et  controversiae  circa  religionem 
puUularc  cocperint.  At  acvo  superiori,  durante  periodo  illa 
secunda  apud  Romanos,  potissimae  philosophorum  medita- 
tiones  et  industriae  in  morali  philosophia  (quae  ethnicisvice 
theologiae  erat'^)  occupatae  et   consumptae  fuerunt  :   etiam 


moralis  et  civilis,  et  scientiae  logicae  *  are  regarded  as  recciving  their 
propcr  nutriment  from  Natural  Philosophy,  which  has  for  its  object  not 
only  iiiotiuns,  rays,  sounds,  &c.,  but  also  "  affectus,  et  prehensiones  in- 
tellectuales/  In  the  two  books  of  the  Advancement  of  Leaming,  the 
account  of  the  respective  funclioQs  of  the  Fhilosophia  Prinia  and  Natural 
PhJlosophy  is  substantially  the  same  as  that  in  the  De  Augracntis.  Cp.  also 
Bk.  i,  Aph.  X27  of  the  Novum  Organum.  One  can  hardly  avoid  the  con- 
clu-sion  thatj  in  the  Aphorisms  now  under  disaission,  Bacon  has  confounded 
the  conccption  of  Natural  Philosophy  with  that  of  the  Philosophia  Prima. 

1  his  diHicuJly  Iiaving  beun  poiiited  out,  the  subsequent  notes  to  these 
twb  Aphorisms  muat  be  rcgardcd  as  applying  to  Natural  Philosophy  only  as 
here  understood. 

"  In  the  corresponding  pas.ttge  of  the  Cogilata  et  Visa,  Gruter,  though 
not  the  Queen's  CoUege  MS.j  reads  '  quae  Ethnicis,  magna  cx  parte,  vice 
Theotogiac  erat.' 

The  Grcck  and  Roman  religions  contained  little  theology  in  our  sense 
of  Ihe  term.  They  rccognised  no  creeds,  catechtsms,  or  articles  of  faith. 
Nor  were  the  priests  of  the  classical  religions,  like  ours,  moral  and 
religious  teachers.  The  religion  was  mainly  a  cult,  and  the  priests  wcre 
almost  exclusively  the  performers  of  rites  and  sacrifices.  Into  a  man's 
rcligious  convictioas,  so  long  as  he  kcpt  Ihc  requircd  rcligious  obscrvances, 
few  cared  to  enquire.  Nor,  again,  though  certain  crimes,  such  as  homi- 
ctde,  the  refusal  of  hospitality,  the  breach  of  an  oath,  the  rcmoval  of  a 
boundary,  &c.,  vvere  supposed  to  be  avenged  by  certain  deities,  was  there 
any  dcfinite  and  delailed  connection  bctwcen  thc  religion  and  the  morality 
of  classical  tiines.  Of  the  divorce  between  thc  popular  religion  and  what 
we  understand  by  morality,  we  cannot  have  better  examples  than  Ihose 
adduced  by  Plato  in  the  and  and  jrd  Books  of  Ihe  Republic. 

Hencc,  it  naturally  happened  that  the  discussions  as  to  the  nature  of 
thc  Gods  and  thc  gruunds  and  preccpts  of  morality  fell  into  the  hands 
of  the  philosophers.  Theology,  as  treated  by  them,  assumcd  a  meta- 
physicol  character,  having  little  or  no  practical  bearing  on  the  atlairs  of 
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summa  ingenia  ilHs  temporibus  ut  pliirimum  ad  res  civiles  se 
appJicuerunt,  propter  magnitudincm  imperii  Romani,  quod 
plurimorum  hominum  opera  indigebat.  At  illa  aetas,  qua 
naturalis  philosophla  apud  Graccos  maximc  florcrc  visa  cst, 
particula  fuit  temporis  minime  diuturna  j  cum  etantiquioribus 
temporibus  septem  illi,  qui  sapientes  nominabantur,  omnes 
(praeter  Thaletcm)  ad  moralcm  philosophiam  et  civilia  se 
applicuerint ;  et  posterioribus  temporibus  postquam  Socrates 
philosophiam  de  coelo  in  terras  deduxisset  *^  adhuc  magis 
invalucrit  moralis  philosophia,  et  ingenia  hominum  a  naturali 
averterit. 

At  ipsissima  illa  periodus  teniporis,  in  qua  inquisitiones  de 
natura-"  viguerunt,  contradictionibus  et  novorum  placitoaim 
ambitione  corrupta  est,  et  inutilis  reddita.  Itaquc  quando- 
quidem  per  tres  istas  periodos  naturalis  philosophia  niajorcm 
in  modum  neglccta  aut  impcdita  fueritj  nil  mirum  si  homines 
parum  in  ea  re  profecerint,  cum  omnino  aliud  egerint. 

LXXX. 
Accedit  et  illud,  quod  naturalis  philosophia  in  iis  ipsis  viris^ 

lifc  fwitncss  the  discussions  in  the  so-called  '  Metaphysics '  of  Aristotle), 
and.  consequently,  possessed  no  attractions  for  ordinary  men.  The  belief 
or  disbellcf  in  tbe  propositions  propounded  was  not  regardcd  as  likely  to 
alFect  a  man's  lot  cithcr  in  this  world  or  the  next.  The  tendency  of 
speculation,  therefore,  both  among  Ihe  later  Greeks  and  the  Romans, 
was  towards  a  philosophy  of  life,  character,  and  conducl,  and  this  tendcncy 
amongst  the  Romans  was  specially  assisted  by  the  legal  and  pnictical 
direction  of  thcir  minds.  The  favouritc  topics  of  discussion  wcre  not 
the  nature  of  ihe  Gods  or  our  relations  to  them,  much  lcss  our  duties 
towards  thcin,  but  our  relations  and  dulies  to  each  other,  thc  main  objects 
of  lifc,  whcrcin  consists  tbe  pcrfection  of  human  nature,  by  what  means 
we  can  attain  Ihat  perTection,  and  othcr  questions  of  a  similar  character. 
Il  was  thc  answcr  to  thesc  questions,  we  might  say,  and  not  the  answcr 
to  theological  enquiries,  which  fumished  thc  spiritual  sustenance  of  the 
Grccks  and  Romans.  Ilcnce,  Bacon's  remark  th.it  moral  philosophy,  in 
classical  times,  supplied  the  place  of  theology,  if  not  accurately,  is  at  leost 
approximately  truc. 

'•  See  Cicero's  Tusculan  Disputations,  bk.  v.  ch.  4  :  'Socrates  autem 
primus  philosophiam  devocavil  e  coelo,  et  in  urbibus  cotlocavit,  et  in  domos 
etiam  introduxit,  et  coegit  de  vita,  et  moribus,  rebusquc  bonis  ct  malis 
quaerere,*     Cp.  Academics,  1.  4. 

"  Iii  this  concluding  paragraph,  Bacon  seems  to  cmploy  the  phrase 
Natural  Philosophy  in  the  same  sense  as  in  thc  De  Augmcntis. 
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qui  ei  incubuerint,  vacantem  ct  integruni  liominem,  praesertinri 
his  rccentioribus  temporibus,  vix  nacta  sit;  nisi  forte  quis 
monachi  alicujus  in  cellula,  aut  nobilis  in  villula  lucubrantis, 
exemplumadduxerit"  :  sed  facta  est  demum  naturalis  philo- 
sophia  instar  transitus  cujusdam  ct  pontisternii  ad  alia. 

Atque  magna  ista  scientiarum  mater  mira  indignitate  ad 
ofFicia  ancillae  detrusa  est ;  quae  medicinae  aut  mathema- 
tices  ^  opcribus  ministret,  et  rursus  quae  adolescentium 
immatura  ingenia  lavet  et  imbuat  velut  tlnctura  quadam 
prima,  ut  aliam  postea  foelicius  et  commodius  excipiant. 
Intcrim  nemo  expectet  magnum  progrcssum  in  scientiis 
(pracscrtim  inpartecarum  operativa),  nisi  phiiosophia  naturalis 
ad  scientias  particulares  producta  fuerit,  et  scientiae  particu- 
lares  rursus  ad  naturalem  philosophiam  reductae.  Hinc  enim 
fit,  ut  astronomia,  optica,  musica,  plurimae  artes  mcchanicac, 
atque  ipsa  medicina,  atque  (quod  quis  magis  mirctur)  philo- 
sophia  moralis  et  civilis,  et  scientiae  logicae,  nil  fere  habeant 
altitudinis  in  profundo :  sed  per  superficiem  et  varietatem 
rcrum  tantum  labantur :  quia,  postquam  particulares  istae 
scientiae  dispertitae  et  constitutae  fuerint,  a  philosophia 
naturali  non  amplius  aluntur ;  quae  ex  fontibus  ct  vcris  con- 
templationibus  motuum,  radiorum,  sonorum,  texturae,  et 
schematismi  corporum,  affectuumj  et  prehensionum  intel- 
lectualium,  novas  vires  et  augmenta  illis  inipertiri  potuerit". 

'^  \u  the  CogUata  et  Visa  (E.  and  S.,  vol.  iii.  p.  595),  Bacon  adds  *  quod 
et  rarissimum  repcrictur,* 

It  has  oftcn  been  suggested  that  Ihe  allusions  in  tliis  passagc  are  specifi- 
cally  to  Ro^'cr  Bacon  and  Descartes.  But  Descartcs  had  not  yet  {i6jo) 
publishcd  any  works,  and,  as  he  was  only  born  in  1596,  he  cannot  possibly 
have  l>cen  alludod  to  by  Bacon  in  the  Cogitata  et  Visa,  which  was  cora- 
posed  about  1607. 

'•'  In  thc  De  Augmentis,  Mathematjcs  are  called  the  * great  Appendix 
Natural  PhilosopHy  (lib.  iii.  cap.  6),  while  Medicine  is  onc  of  thc  diviaons 
of  Human  Philosophy, '  Doctrina  de  Homine  *  (lib.  iv,  cap.  a). 

"^  Apart  from  the  questton  of  the  appropriate  or  inappropriate  use  of 
thc  tcrm  '  Natural  Philosophy/  therc  can  bc  littlc  qucstion  that  Bacon*s 
thought  here  is  a  just  one.  Every  special  art  or  sciencc  ought  lo  be 
Ircated  in  reference  to  the  general  scicnce  undcr  which  it  falls.  ThuSji 
Logic  is  empirical,  unless  based  on  Psychology,  Medicine,  unless  based 
on  a  knowledge  of  Physiology,  Mechanics,  unless  based  on  the  Laws  of 
Motion,  Force,  &c.,  and  so  on  throughout  the  scienccs.  Bacon  seems 
here  to  have  conceived  of  Natural  Philosophy  as  the  one  general  science 
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Ttaque  minime  mirum  est  si  scientiae  non  crescant,  cum  a 
radicibus  suis  sint  scparatac. 

LXXXI. 
Rursus  se  ostendit  alia  causa  potens  et  magna,  cur  scientiae 
parum  promoverint  Ea  vero  hacc  est  ;  quod  fieri  non  possit, 
ut  recte  procedatur  in  curriculo,ubi  ipsa  meta  non  rccte  posita 
sit  et  defixa.  Meta  autem  scientiarum  vera  et  legitima  non 
alia  est  quam  ut  dotetur  vita  humana  novis  inventis  et  copiis^\ 

with  which  the  more  special  sciences  should  be  brought  into  connection, 
and  which  should  deal  with  the  laws  of  natiire  and  man  in  a  more  com- 
prehensive  manner  Ihan  it  was  possible  for  the  more  specia!  sciences  to  do. 
It  was  to  give,  as  it  were,  a  gcncral  survcy  of  nature,  and  thcn  thc  more 
special  sciences  were  to  follow  out  in  detail  particular  departnients, 
ncvcr,  howcver,  losing  sight  of  the  common  stock  with  which  thcy  were 
connected. 

Tbe  inclusion  of  ^affectus  et  prehensiones  intellectuales  *  among  the 
objects  of  Naturai  Philosophy,  though  inconsistent  with  Bacon's  employ- 
ment  of  the  word  in  the  De  Augmentisj  is  in  accordance  with  ancient 
usage.  The  word  Psychology  is  comparativcly  modem,  and  the  questions 
of  which  that  science  treats  were  incliKkd  by  ancient  aulhurs  under 
Physiology  or  Physics.  Thus,  the  De  Anima  was  always  rankcd  among 
the  physical  works  of  Aristotle.  In  the  old  Statutes  of  the  University 
of  Oxford,  among  Ihc  books  on  which  the  '  Praelector  Naturalis  Philo- 
sophiae' was  to  lecture  were  the  Mibride  Anima.'  For  insiances  of  the 
Aristotelian  usc  of  the  words  'physical*  and  ' physiological,*  as  including 
what  wc  should  call  *  psychological,'  sce  Eth.  vii.  3  (9,  12). 

**  Cp.  Cogitala  et  Visa  (E.  and  S.,  vol,  iii.  p.  595):  '  Metam  aulem  non 
aliam  esse,  quam  ut  genus  humanum  novis  opcribus  et  potestatibus  con- 
tiouo  dotetur.* 

ThU,  as  1  bave  pointed  out  in  the  Introduction  (p.  127  and  elsewhere),  is 
one  of  the  watchwords  of  tbe  Baconian  philosophy.  But  we  must,  at  least, 
take  it  in  conjunction  with  the  maxim  which  Bacon  is  never  weary  of 
repeating:  *  Lucifcra  cxperimenta,  non  fructifcra  quaercnda.'  It  often 
happens  that  enquiries  which  at  first  sight  appear  tu  have  no  practical 
l>earing  are  ultimately  foimd  to  contribute  largely  to  the  comforts  and 
convenicnces  of  life.  But,  even  if  this  were  not  the  case,  it  might  be 
maintaincd,  and  maintained  rightly,  that  knowledge  should  be  sought  for 
ils  own  s.ike.  No  reason  can  be  given  why  man  should  not  be  at  full 
liberty  to  gratify  his  desire  of  knowledge,  his  curiosity  to  know  all  thal  is 
about  and  within  him,  as  much  as  any  othcr  desire  of  his  nature.  As 
Bacon  hlmself  says  in  the  Praise  of  Knowledge,  'Are  not  thc  pleasures 
of  the  afFcctions  greatcr  than  the  pleasurcs  of  thc  scnses?  And  are  not 
the  pleasures  of  the  intellect  greater  than  the  pleasures  of  thc  aflcctions  ? 
Is  not  knowledge  a  true  and  only  natural  pleasure,  whcreof  there  is  no 
satiety  ?  * 
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At  turba  longe  maxima  nihil  cx  hoc  sapit,  sed  meritoria 
plane  est  ct  professoria ;  tiiisi  fortc  quandoque  evcniat,  ut 
artifex  aliquls  acrioris  in^enii,  et  gloriae  cupidus^  novo  alicui 
invento  det  operam  ;  quod  fere  fit  cum  facultatum  dispendio. 
At  apud  plcrosquc  tantum  abcst  ut  homines  id  sibt  proponant, 
ut  scicntiarum  ct  artJum  massa  augmentuni  obtineat,  ut  ex  ea, 
quae  praesto  est,  massa  nil  amplius  sumant  aut  quaerant, 
quam  quantum  ad  usum  professorium  aut  lucrum  aut  existi- 
mationem    aut  hujusmodi   compendia   convertere  possint  *'\ 

On  'the  Umits  and  end  of  knowledge,'  there  is  a  long  chapter  in  the 
Valeriiis  Terminus  {E.  and  S.,  vol.  iii.  pp.  117-334),  There  Bacon  lakes, 
as  I  conceive,  an  unduly  narrow  view.  *  AIl  knowledge/  he  says,  *  should 
be  refcrred  to  iise  and  action.'  *  Knowledge  that  tendolh  but  to  satisfac- 
tion  is  but  as  a  courtesan,  which  is  for  pleasure  and  not  for  fruit  or 
gcneration.'  In  the  saine  spirit,  or  in  CKaggeration  of  the  same  spirit, 
Comte  objccts  to  the  continucd  cultivation  of  sidcreal  astronomy,  the 
search  into  the  intcmal  constituticn  of  the  sun,  and  othcr  pursuits  which 
are  not  likely  to  contribiite  to  the  welfare  of  mankind.  But,  apart  from 
the  legilinnate  and  often  exquisite  ple^isiire  to  be  derived  from  these  in- 
vestigations,  may  thcy  not  be  justificd  by  their  tendency  lo  divert  us  from 
merely  sclfish  aims,  by  Ihe  interests  which  they  excite  in  objects  extemal 
to  oursclves,  and  by  the  widening  and  elevating  influcnce  which  they  so 
frcqucntly  exert  on  thc  intcllcct  and  charactcr  ? 

For  a  different  and  more  liberal  view  of  the  relation  between  knowledge 
and  practice,  '  vcritas  et  utilitas,'  sec  Aph.  124  ;  and  cp.  my  notes  upon  it. 

*^  Cp,  De  Augmentis,  lib.  i.  (E.  and  S.,  vol.  i.  pp.  462-5):  '  Omniura 
autem  gravissimus  error  in  deviatione  ab  ultimo  doctrinarum  fine  consistit. 
Appelunt  cnim  homines  scientiam,  alii  cx  Jnsita  curiositnte  el  irrequieta; 
alii  animi  causa  el  delectationis;  ulii  existimationis  gratia;  alii  contcntionis 
ergo,  atqne  ut  in  dtsserendo  superiores  sint;  plerique  prupter  lucrum  et 
victum;  paucissimi  ut  donum  mtionis  divinitus  datum  in  usus  humani 
gencris  impcndant.  Plane,  quasi  in  doctrina  quaereretur  lectulus,  in  quo 
tumultuans  ingenium  et  acstuans  requicscerct ;  aut  xystus  sive  porticus,  in 
quo  animus  deambuhrct  liber  aut  vagus;  aut  turris  alta  et  edita,  de  qua 
mcns  ambitiosa  ct  supcrba  dcspectaret;  aut  arx  et  propugnaculum  ad  con- 
tentiones  et  praelia ;  aut  officina  ad  quacstum  et  mcrcatum ;  et  non 
potius  locuplcs  armarium  et  gazophylacium,  ad  opificis  renim  omnium 
gloriam  et  vitac  humanae  subsidium.  Hoc  enim  illud  cst,  quod  revcra 
doctrinam  atque  artes  condecoraret  et  attollerct,  si  contemplatio  et  actio 
arctiorc  qiiam  adhuc  vinculo  copularentur.  Quae  certc  conjirnctio  talis 
foret,  quahs  est  supremorum  duorum  planetanim  syzygia,  cum  Satumus, 
quictis  ct  contcmplationis  dux,  cum  Jove,  duce  societatis  agendique, 
conspiret.* 

The  wholc  of  the  First  Book  of  the  Dc  Augmentis  is  occupicd  with  a 
defcnce  of  Knowledge  and  a  statement  of  its  dignily  and  cnds. 
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Quod  si  quis  ex  lanta  multitudine  sdcntiam  aflTcctu  ingenuo 
et  propter  se  expetal ;  invenietur  tanien  illc  ipsc  potius  con- 
templationum  et  doctrinarum  varietatcm,  quam  veritatis 
severam  ct  rigidam  inquisitionem  sequi.  Rursus,  si  alius 
quispiam  fortasse  veritatis  inquisitor  sit  severior  ;  tamcn  et 
ilJe  ipse  talem  sibi  proponet  veritatis  conditionem,  quae  menti 
et  intcilcctui  satisfaciat  in  redditione  causarum  rerum  quac 
jampridcm  sunt  cognitae ;  non  cam,  quac  nova  opcrum 
pignora,  et  novam  axiomatum  lucem  assequatur,  Itaque,  si 
finis  scientiaruni  a  nemine  adhuc  bene  positus  sit,  non  mlrum 
est  si  in  iis,  quae  sunt  subordinata  ad  finem,  sequatur  abcr- 
ratio. 

LXXXIL 
Quemadmodum  autem  finis  ct  meta  scientiarum  male 
posita  sunt  apud  homincs ;  ita  rursus  etiamsi  illa  rccte  posita 
fuissent,  viam  tamen  sibi  delegerunt  omnino  erroneam  et 
impcrviam^".  Ouod  stupore  quodam  animum  rite  rem 
reputanti  perculserit ;  non  uUi  mortalium  curae  aut  cordi 
fuisse,  ut  intellectui  humano  ab  ipso  sensu  et  cxperientia 
ordinata  et  bene  condita  via  apcrirctur  et  munlretur;  scd 
omnia  vel  traditionum  caligini,  vcl  argumcntorum  vcrtigini 
et  turbini,  vel  casus  ct  experientiae  vagac  ct  incondiLae  undis 
ct  ambagibus  perniissa  esse.  Atque  cogitet  quis  sobrie  et 
diligenter,  qualis  sit  ea  via,  quam  in  inquisitione  et  inventione 
alicujus  rei  homines  adhibere  consueverunt.  Et  primo  notablC 
proculdubio  invenicndi  modum  simpliccm  et  inartificiosum, 
qui  hominibus  maxime  est  familiaris.  Hic  autcm  non  alius 
est,  quam  ut  is,  qui  se  ad  invcnicndum  aliquid  comparat  et 

-•  There  is  little  In  this  Aphorism  which  Bacon  has  not  alre^idy  said, 
But  it  is  oftcn  striking  in  exprcssian,  and  may  be  takcn  as  a  summary  statc- 
menl  of  the  false  methods  which  incn  pursue  in  their  cnquiries,  1  he  first 
of  these  is  to  coUect  opinions  and  authorities,  and  thcn,  by  comparing  them 
and  reflectinif  on  them,  to  attempt  to  arrive  at  an  opinion  of  our  own. 
The  sccond  is  to  follow  the  dialcctical  (or  syllogisticai)  nvethod,  not 
examining  the  first  principles,  but  either  taking  them  for  granted  or 
borrowing  them  from  thc  profcssors  of  the  several  arts,  and  then  pursuing 
tbcsc  first  principles  to  thcir  rcmote  conscqucnces,  wilhout  pausing  lo 
enquirc  into  the  truth  of  the  data  on  which  Ihey  arc  based.  The  third 
and  lasi  is  to  consult  expcricncc,  hut  without  any  dcfiniie  ordcr  or  mcthod, 
groping,  as  it  were,  in  thc  dark,  instead  of  guiding  our  steps  by  a  Ught, 
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accingtt,  primo  quac  ab  aliis  circa  illa  dicta  sint  inquirat 
evolvat ;  dcinde  propriam  meditationeni  addat,  atque  per 
mentis  multam  agitationem  spiritum  suum  proprium  soIHcitet, 
et  quasi  invocet,  ut  sibi  oracula  pandat :  quae  res  omnino  sinc 
fundamento  est,  et  in  opinionibus  tantum  volvitur. 

At  alius  quispiam  dialecticam  ad  inveniendum  advocet, 
quae  nomine  tcnus  tantum  ad  id  quod  agitur  pcrtinct.  In- 
ventio  enim  dialecticae  non  est  principiorum  et  axiomatum 
praecipuorum,  ex  quibus  artes  constatit,  sed  eorum  tantum 
quae  illis  conscntanca  videntur.  Dialcctica  enim  magis 
curiosos  ct  importunos,  et  sibi  ncgotium  facessentes,  eamque 
intcrpcllantes  dc  probationibus  et  inventionibus  principiorum, 
sivc  axiomatum  primorum,  ad  fidem,  et  veluti  sacramcntum 
cuilibct  arti  praestantlum,  notissimo  responso  rejicit. 

Restat  cxperientia  mcra :  quae,  si  occurrat,  casus ;  si 
quaesita  sit,  cxperimentum  nominatur.  Hoc  autem  experien- 
tiae  gcnus  nihil  aliud  cst.  quam  (quod  aiuntj  scopae  dis- 
solutac*",  et  mcra  palpatio^'^,  quali  homincs  noctu  utuntur, 
omnia  pertentando,  si  forte  Ln  rcctam  viam  incidcrc  detur ; 
quibus  multo  satius  et  consultius  foret  diem  praestolari,  aut 
lumen  accendcre,  et  deinceps  viam  inire.  At  contra,  vcrus 
experientiae  ordo  primo  lumen  accendit,  deinde  per  lumen 
iter  demonstrat,  incipiendo  ab  experientia  ordinata  et  digesta, 
et  minime  praepostera -^  aut  erratica,  atque  ex  ea  educendo 
axiomata,  atque  ex  axiomatibus  constitutis  rursus  experi- 
menta  nova ;  quum  nec  vcrbum  dlvinum  in  rcrum  massam 
absque  ordi  le  operatum  sit. 

Itaque  desinant  homincs  mirari  si  spatium  scientiarum  non 

'•"  *  Loosc  twigs.'  *  Scopas  dissolvere/  to  untie  a  broom,  was  a  proverb 
for  throwing  anything  into  confusion  and  disorder.  See  Cicero,  Oralor, 
ch.  71 :  '  Isti  ajtcm  cum  dissolvunt  orationcm,  in  qua  nec  res,  nec  verbum 
uUmn  Cbt,  nisi  abjeclum :  non  clypeuin,  sedp  ut  in  proverbio  est  (etsi 
humilius  dictum  c^t,  tamen  consimile  est)  scopas  mihi  videnlur  dissolvere.' 
There  is  a  similar  application  of  the  proverb  in  the  Epistles  to  Atticus, 
lib.  vii.  ep.  13 :  *  L.  Caesarcm  vidi  Minturnis,  cum  absurdissimis  mandatis, 
non  hominem,  sed  scopas  solutas.*  The  provcrb  may  havc  had  its  origin  in 
the  Fable  of  the  Falher  and  his  Sons,  *as  inculcating  Unity.' 

*  See  thc  passage  from  the  De  Augmentis,  lib.  v.  cap.  2,  already  quoted 
in  note  74  lo  Apli.  70, 

*  uoTcpo*  trpoVtfpo»;  obscrving  no  order  or  method,  or,  perhaps,  the 
wrong  order. 
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confectum  slt,  cum  a  via  omnino  aberraverint ;  relicta  prorsus 
et  deserta  experientia,  aut  in  ipsa  (tanquam  in  labyrintho) 
s€  intricando,  et  circumcursando  ;  cum  rite  institutus  ordo  per 
experientiae  sylvas  ^  ad  aperta  axiomatum  tramite  constanti 
ducat. 

LXXXIII. 

Excrcvit  autcm  mirum  in  modum  istud  malum  ex  opinione 
quadam,  sive  aestimatione  invctcrata,  vcrum  tumida  et  dam- 
nosa  ;  minui  nempe  mentis  humanae  majestatcm,  si  expcri- 
tnentis,  ct  rebus  particularibus  sensui  subjectis  et  in  matcria 
dcterminatis,  diu  ac  multum  versetur:  pracscrtim  quum 
hujusmodi  res  ad  inquirendum  laboriosae,  ad  meditandum 
ignobiles,  ad  diccndum  asperae,  ad  practicam  illiberales, 
numero  infinitac,  ct  subtililate  tcnues  esse  soleant''^  Itaque 
jam  tandem  huc  res  rediit,  ut  via  vera  non  tantum  descrta, 
sed  etiam  interclusa  ct  obstructa  sit ;  fastidita  experientia, 
ncdum  rclicta,  aut  made  administrata- 

LXXXIV. 
Rursus  vero  homines  a    progrcssu   in   scicntiis  dctinuit  et 
ferc    incantavit    reverentia   antiquitatis,    ct    virorum,   qui    in 

*'  Bacon  gave  the  title  of  *  Sylva  Sylvarum  *  to  his  *  Ten  Centuries'  of 
*NaturaI  History.' 

Mr.  Kilchin  quotes,  as  ilkistrating  this  metaphor,  an  appwsite  passage 
firom  one  of  Bacon's  Fragments :  *  We  endeavour  to  penetrate  and  pass 
through  the  woods  of  Nature,  thick  set  and  darkencd  with  a  great  variety 
of  experimcnts,  as  with  leaves;  and  entangled  and  twined  together,  like 
shrubs  and  bushcs,  with  thc  subtilty  of  obscrvations.  \Ve  are  now, 
perhaps,  procecding  to  the  morc  open  parts  of  Nature,  which,  however, 
arc  still  more  difficult ;  and,  having  got  through  the  woods,  are  comc  to  thc 
bottom  of  thc  mountains.* 

*'  In  tbe  Cogitata  et  Visa  (E.  and  S.,  vol.  iit.  pp.  600-1)  Bacon  makes 
the  same  reflections,  and  then  adds:  'Quam  opinionem  sive  animi  dis- 
positionem,  vires  maximas  sumpsisse  ex  iUa  altera  opinione  elata  et  commcn- 
titia,  qua  vcritas  humanae  mcntis  vcluti  indigcna,  ncc  aliundc  commigrans; 
et  sensus  intellectum  magis  excitare  quam  infoniiarc  assercbatur.  Neque 
tamen  errorem  hunc,  et  mentis  (si  verum  nomen  quaeratur)  alienationcm, 
ab  iis  ulla  ex  parte  correctam,  qui  sensui  dcbitas,  id  est  prinus  partes 
Irihuerunt.  Qnin  et  hos  quoque  excmplo  et  facto  suo,  rclicta  prorsiis 
KaUirali  historia  ct  mundana  peranibulationc,  omnia  in  Ingeriii  agitatione 
posuisse,  el  inter  opacissima  mentis  Idola,  sub  specioso  contemplationis 
noxninc,  pcrpctuo  volutassc*  The  student  will  not  faii  to  noticc  the 
psycbological  intcrest  attaching  to  the  early  part  of  tbis  quotation. 
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pliilosophia  magni  habiti  sunt,  authoritas,  atque  deinde  con- 
sensus,     Atque  de  consensu  superius  dictuni  est^-. 

De  antiquitate  autem  opinio,  quam  homines  de  ipsa  fovent, 
negligcns   omnino  est,  et  vix  verbo  ipsi   congrua^.     Mundi 


"  Aph.  77.  Cp.  notes  on  that  Aphorism,  and  also  the  passage  in  my 
Iiiductive  Logic  (^rd  ed.,  pp.  385-293)  there  referred  Lo.  To  the  instances 
of  cxtravagant  respect  for  autliority  given  in  thosc  pbccs,  the  reader  niay 
add  the  following  taken  from  GaIileo's  ist  Dialoj^ue  (Sir  Tbomas  Salus- 
bury's  Translation,  pp.  91-3). 

*Sagredus.  I  ftjujid  one  day,  at  home  in  his  house,  at  Venice,  2  famous 
phisician,  to  whoni  some  flockt  for  theiV  studies,  and  others  out  of 
curiosity  somctimes  came  thithcr  lo  see  certain  anatomies  dissected  by 
the  Iiand  of  a  no  lesse  learned,  Ihan  careful  and  expcrienced  analomist. 
It  chanced  upon  that  day,  when  I  was  there,  that  he  was  in  search  of 
the  original  and  rise  of  thc  nervcs,  about  which  there  is  a  famous  con- 
troversie  belween  the  Galenists  and  Pcripatcticks ;  and  the  anatomist 
shewing,  how  that  great  nuniber  of  nerves  dcparling  frora  the  brain,  as 
thcir  root,  and  passing  by  thc  napc  of  thc  ncck,  ilistend  themselves  aftcr- 
ivards  aloiig  by  the  back-bone,  and  branch  thcinselves  thorow  all  the  body; 
and  that  a  vory  small  tilamcnt,  as  finc  as  a  thred,  went  to  the  heart; 
he  turned  to  a  gentlcmun  whom  he  kncw  to  be  a  Pcripatetick  philosopher, 
and  for  whose  sake  he  had  with  extriiordinary  exactncsse,  discovered  and 
proved  every  thing,  :md  demanded  of  hiin,  if  hc  was  at  length  satisfied  and 
perswaded  that  the  ori>;inal  of  the  nerves  pruceedcd  from  the  brain,  and  not 
from  ihe  heart?  To  which  ihc  philosophcr,  after  hc  had  stood  musing 
a  whi!e,  answered;  you  have  made  me  to  sce  this  businesse  so  plainly  aiid 
sensibty,  that  did  not  ihe  tcxt  of  Arii^totlc  asscrt  thc  contrary,  which 
posltively  aflirmetli  Ihe  nerves  to  proceed  from  the  heart,  1  should  l)e 
constrained  to  confesse  your  opinion  to  be  true.' 

'Salviatl'S.  And  there  are  certain  gentlemen  yet  living,  and  in  hcalth, 
who  were  present,  when  a  doctor,  that  was  professor  in  a  famous  aca- 
demy,  hearing  the  descriplion  of  the  telescope,  by  hiin  not  seen  as  then, 
said  ihat  the  invcnlion  wos  taken  from  Aristotle,  and  causing  his  works  to 
be  fetch't,  he  turned  lo  a  place  where  the  phiiosopher  givcs  the  reason, 
whcnce  it  commeth,  th.it  from  the  botlom  of  a  very  decp  well,  one  may  see 
the  stars  in  heaven  at  noon  d,iy;  and,  addressing  himself  to  the  company, 
see  here,  saith  he,  the  well,  ^vhich  represenleth  the  tube,  see  here  the  gross 
vapours,  from  whence  is  taken  the  invention  of  the  crystals,  and  see  here 
lastly  the  sight  fortified  by  the  passage  oi  the  rays  through  a  diaphooous, 
but  more  dens^  and  ohscurc  medium.* 

On  the  immoderate  reverencc  for  Antiquity  and  Authority,  cp.  De 
Augmcntis,  Ub.  i.  (E.  and  S.,  vol.  i.  pp.  456-459).  This  passage,  though 
full  of  inlercst,  is  too  lung  for  quotation. 

*"  The  thought  whirh  Racon  herc  elaborates,  is  summcd  np  in  one  short 
Aphorism  in  the  parallel  passage  uf  De  Augmentis,  Ub.  i. :  *  Sanej  ut  vcrum 
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enim  senlum  et  grandacvitas  pro  antiquitatc  vcrc  habcnda 
sunt ;  quae  temporibus  nostris  tribui  debent,  non  juniori  aetati 
mundi,  qualis  apud  antiquos  fuit.  Illa  enim  aetas^  respectu 
nostri,  antiqua  et  major;  rcspectu  mundi  ipsius.  nova  ct 
minor  fuit^'*.  Atque  revera  quemadmodum  majorcm  rerum 
humanarum  notittam  ct  maturius  judicium  ab  homine  sene 
expectamus  quam  a  juvcnc,  proptcr  experientiam  et  rcrum, 
quas  vidit,  et  audivit,  et  cogitavit,  varietatem  et  copiam; 
eodem  modo  et  a  nostra  aetate  (si  vires  suas  nosset,  et 
expcriri  et  intendere  vcllet)  majora  muito  quam  a  priscis 
temporibus  expectari  par  est ;  utpote  aetate  mundi  gran- 
diore,  et  infinitis  expcrimcntis  et  observationibus  aucta  ct 
cumulata. 

Ncque  pro  nihilo  aestimandum,  quod  per  longinquas  navi- 
gationes  et  pcregrinationes  fquae  secuHs  nostris  increbucrunt) 
plurima  in  natura  patuerint,  et  reperta  sint,  quae  novam 
philosophiae  lucem  immittere  possint.  Quin  et  turpe  homi- 
nibus  foret»  si  globi  matcrialis  tractus,  tcrrarum  videlicct, 
marium,  astromm,  nostris  temporibus  immensum  aperti  et 
illustrati  sint ;  globi  autem  intellectualis^'*  finis  inter  vetcrum 
inventa  et  angustias  cohibeantur. 


dicamus,  Antiquitas  saecuU  juventns  mundi.'  For  a  discussion  of  the 
qncstions  whether  this  Aphorism  is  due  to  Bacon  himsclf,  and  what  traccs 
of  it  are  to  be  found  in  earlier  writers.  scc  a  note  in  my  Iniluctive 
Logic,  jrd  ed.,  p.  329,  and  also  a  note  by  .'Mr.  Ellis  to  the  Dc  Augmentis, 
lib.  i.  (K.  and  S.,  pp.  458-9).  Bolh  R6intisat  and  Mr.  Ellis  cite  very 
appositcly  2  Rsdras  xiv.  10:  '  For  the  world  hath  lost  his  youth,  and  the 
times  begin  to  wax  old.' 

**  Bcntham  in  his  Book  of  Fallacies,  part  i.  ch.  i,  and  Sydney  Smith 
in  his  review  of  that  work  (Edinburgh  RevieWj  No.  8^,  reprintcd  in  his 
CoIIccted  Works),  follow  up  this  argument  in  a  striking  and  amusing 
manner. 

M.  Bouillet  refers,  for  the  samc  scntiment,  to  Pascal  and  Malebranche, 
but  both  his  references  are  wrong.  The  right  reference  to  Pascal  is  to  a 
Fragment  entitled  'Prcfacesur  le  Tratt^  du  Vide'  or  '  De  Tautorite  en 
matiere  de  philosophie.'  The  right  refcrcnce  to  Malebranche  is  to  *De 
la  Rcchcrche  de  la  V^rit^/  llvre  ii.  a™*  partie,  ch.  4.  Both  passages  are 
interesting. 

"  Onc  of  Baoon*s  minor  works  (rcprintcd  in  Ellis  and  Spedding's  ed., 
vol.  iii.  pp.  727-768)  is  designated  'Descnptlo  Globi  IntellcLLualis.'  To  it 
is  appended  the  '  Thcma  Coeli.' 
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Authores  vero  quod  attinet,  summae  pusillanimitatis  est 
authoribus  infinita  tribucrc,  authori  autem  authorum,  atque 
adeo  omnis  authoritatis,  Tempori,  jus  suum  dent^are.  Recte 
enim  Verltas  Temporis  filia  dicitur,  non  Authoritatis^^  Itaquc 
mirum  non  est,  si  fascina  ista  antiquitatis  et  autliorum  et 
consensus,  hominum  virtutem  ita  ligaverint,  ut  cum  rebus 
ipsis  consuescere  (tanquam  maleficiati)  non  potuerint. 

LXXXV. 

Neque  solum  admiratio  antiquitatis,authoritatis,  et  consensus, 
hominum  industriam  in  iis,  quae  jam  inventa  sunt,  acquiescere 
compulit ;  verum  etiam  operum  ipsorum  admiratio,  quorum 
copia  jampridem  facta  est  huniano  ^eneri.  Etenim  quum 
quis  rerum  varietatem,  et  pulchcrrimum  apparatum  qui  pcr 
artcs  mcchanicas  ad  cultum  humanum  congestus  et  introductus 
est,  oculis  subjecerit,  eo  certe  inclinabit,  ut  potius  ad  opu- 
Icntiae  humanae  admirationem,  quam  ad  inopiae  sensum 
accedat;  minime  advcrtens  primitivas  hominis  observationcs 
atque  naturae  operationes  (quae  ad  oninem  illam  varietatem 
instar  animae  sunt,  et  primi  motus)  nec  multas,  nec  alte 
pctitas  esse ;  caetcra  ad  patientiam  hominum  tantum,  ct 
subtilem  et  ordinatuni  manus  vel  instrumentorum  motum, 
pertinere^,  Res  enim  (exempli  gratia)  subtilis  cst  certe  et 
accurata  confectio  horologiorum,  talis  scilicet,  quae  coclcstia 
in  rotis,  pulsum  animalium  in  motu  successivo  et  ordinato, 
videatur  imitari ;  quae  tamen  res  cx  uno  aut  altero  naturae 
axiomate  pendet. 

Quod  si  quis  rursus  subtilitatem  illam   intueatur  quae  ad 


**  See  Aulus  Gellius,  Noctes  Atticae,  lib.  xii.  cap.  n:   *  Aliiis  quidam 
veterum  poetarum,  cujiis  nomen  mihi  nunc  memoriae  non  est,  veritatem 
teinporis  filiam  cssc  dixit.*     I  am  indebtcd  fnr  this  quotation  to  the  Rev» 
E.  Marshall,     Cp.  Acschyius,  Prometheus  Vinctus,  1.  981  : 
*AXX'  cKdtdatricet  iiav&  a  yrjjpAaKinv  xpovos. 

"  In  the  Cogitata  et  Vi^a  (E.  and  S.,  vol.  iii.  p.  595),  the  following 
sentence  occurs  after  the  words  'motum  tantum  pertinere;'  'atque  in  hac 
parie  officinam  cum  Bibliotheca  mire  congruere,  quae  et  ipsa  tantara 
librorum  varietatem  ostentet,  in  quibus  si  diligentius  introspicias,  nil  atiud 
quam  cjusdem  rei  infinitas  rcpetitiones  reperias,  tractatu  novas,  inventione 
pracoccupatas.'  Thc  substance  of  this  scntencc,  though  not  in  so  neat 
a  form,  occurs  in  the  next  paragraph  but  one  of  this  Aphorism. 
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artes  liberales  pcrtinet;  aut  etiam  eam  quae  ad  corporum 
naturalium  praeparationcni  per  artes  medianicas  spectat,  ct 
hujusmodiressuspiciat;  veluti  inventionem  motuum  coelcstium 
in  astronomia,  concentuum  in  musica,  literarum  alphabeti 
(quae  etiam  adhuc  in  rt^no  Sinarum  in  usu  non  sunt)  in 
grammatica  ;  aut  rursus  in  mechanicis,  factorum  Bacchi  et 
Cereris,  hoc  est,  praeparationum  vini  et  cervisiae,  panificiorum, 
aut  etiam  mensac  delitiarum,  et  distillationum,  et  similium : 
ille  quoque,  si  secum  cogitet,  et  animum  advertat,  per  quantos 
temporum  circuitus  (cum  hacc  omnia,  practer  distillationes'^^, 
antiqua  fuerlnt)  haec  ad  eam,  quam  nunc  habemus^  culturam 
perducta  sint,  ct  (ut  jam  dc  horologiis  dictum  est)  quam 
parum  habeant  ex  observationibus  et  axiomatibus  naturae, 
atque  quam  facilc,  ct  tanquam  per  occasiones  obvias  et 
contcmplationcs  incurrentcs,  ista  invcniri  potuerint:  ille 
(inquamj  ab  omni  admiratione  se  facile  liberabit,  et  potlus 
humanae  conditionis  miserebitur,  quod  per  tot  sccula  tanta 
fucrit  rerum  et  invcntorum  penuria  ct  sterilitas.  Atque  haec 
ipsa  tamenj  quorum  nunc  mentionem  fecimus,  inventa,  philo- 
sophia  et  artibus  intellectus  antiquiora  fuerunt :  adeo  ut  (si 
verum  dicendum  sit)  cum  hujusmodi  scicntiae  rationales  et 
dogmaticae  inceperint,  inventio  operum  utilium  dcsierit^^. 

Ouod  si  quis  ab  officinis  ad  bibliothecas  se  converterit»  et 
immensam,  quam  videmus,  librorum  varietatem  in  admiratione 
habuerit,  is,  examinatis  et  diligentius  introspectis  ipsorum 
librorum  matcriis  ct  contcntis,  obstupescet  certe  in  contrarium  ; 
et  postquam  nullum  dari  fincm  repetitionibus  obscrvavcrit, 
quamque  homines  eadem  agant  et  loquantur,  ab  admiratione 
varietatis  transibit  ad  miraculum  indigentiae  et  paucitatis 
earum  rerum  quae  hominum  mentes  adhuc  tenuerunt  et 
ocaiparunt. 


*"  Distillation  is  generally  supposed  to  have  becn  intro<luced  into  Europe 
by  the  Moors  about  a.D.  1150,  but  as  regards  its  earlicr  history  there 
is  considerable  difficuUy.  Mr.  Ellis  refers  to  Dutcns,  Origine  des  D^ou- 
vcrtcs,  &c.,  p.  187  of  theLondon  Edition,  and  Humboldfs  Kxamen  critique 
de  I'Histoirc  de  la  Geographie,  &c.,  vol.  ii.  p.  306. 

"  This  is,  of  course,  an  exaggeration.  It  is  tnie,  however,  that  ncither 
science  nor  pliilosophy  caine  into  cxistence,  or  could  have  come  inlo  exi.l- 
ence,  tUl  the  primary  wants  of  life  were  sitisfied. 
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Quod  sl  quis  ad  intuendum  ca,  quac  magls  curiosa  habentur 
quam  sana,  animum  submiscrit,  et  alchymislarum  aut  magorum 
opera  pcnitius  Jntrospexerit.  is  dubitabit  forsitan  utrum  risu 
an  lachrymis  potius  illa  digna  sint.  Alchymista  enim"*"  spem 
alit  aeternam,  atque  ubi  rcs  non  succedit  errores  proprios  reos 
subatituit ;  sccum  accusatorie  rcputando,  sc  aut  artis  aut 
authorum  vocabula  non  satis  intellexisse,  unde  ad  traditiones 
et  auriculares  susurros  animuni  applicat ;  aut  in  practicae 
suae  scrupulis  et  momentis"*'  aliquid  titubatum  csse,  unde 
cxperimcnta  in  infinitum  rcpctit :  ac  interim  quum  inter 
cxperimentorum  sortes  in  quaedam  incidit  aut  ipsa  facie  nova 
aut  utilitatc  non  contcmnenda;  hujusmodi  pignoribus  animura 
pascit,  eaque  in  majus  ostentat  et  celebrat :  reliqua  spe 
sustentat.  Neque  tamcn  ncgandum  est,  alchymistas  non 
pauca  invcnissc,  ct  invcntis  utilibus  homines  donasse.  V'crum 
fabula  illa*-  non  male  in  ilios  quadrat  de  scne,  qui  filiis  aunim 
in  vinea  defossum  (sed  locum  se  nescire  simulans)  lcgaverit ; 
undc  illi  vincae  fodiendae  diUgcnter  incubueruntj  ct  aurum 
quidem  nuUum  repcrtuni,  sed  vindcmia  ex  ea  cultura  facta 
est  ubcrior 

At  naturalis  magiae^'^  cultorcs,  qui  per  rerum  sympathias 
et  antipathias  omnia  cxpcdiunt,  ex  conjecturis  otiosis  et 
supinissimis,  rebus  virtutes  ct  operationes  admirabiles  affinx- 
erunt;  atquc  si  quando  opcra  exhibuerint,  ea  illius  sunt 
gencris,  ut  ad  admirationem  et  novitatem,  non  ad  fructum 
et  utilitatem,  accommodata  sint. 

In  superstitiosa  autem  magia^*  (si  et  de  hac  dicendum  sit) 
illud  inprimis  animadvcrtendum  est,  esse  tantummodo  certi 
cujusdam  ct  definiti  gencris  subjecta,  in  quibus  artes  curiosae 
et   superstitiosae,   per  omnes   nattones   atque  aetates   atquc 

^^  Cp.  Aphs.  54  and  73,  antl  De  Augmentis,  llb.  i.  {E.  and  S.,  vol.  i, 

PP.  456-7). 

**  He  supposes  that  he  has  made  some  mistake  either  in  weighing,  or  in 
selecling  the  propcr  moment  for  his  manipulations. 

*^  The  F^able  of  thc  Kather  ancl  his  Sons,  *  as  inculcating  Industry,' 

"  Sce  notc  6  on  Aph.  5,  and  cp.  Bk.  ii.  Aph.  9. 

"  •Superstilious  Magic*  Bacon  would,  of  coursc,  altogether  rejcct, 
though  Natunil  Magic,  in  »  purified  fonn,  he  would  admit  as  a  branch 
of  the  '  DoctrinaOperativade  Natura  j'  Mechanics  being  thc  other  branch, 
See  De  Augmentis,  lib.  iii.  cap.  5. 
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etiam  religiones,  aliquid  potuerint  aut  laserint.  Itaque  ista 
missa  faciamus.  Intcrim  nil  mirum  cst,  si  opinio  copiae 
causam  inopiae  dederit. 

LXXXVL 

Atque  hominum  admirationi,  quoad  doctrinas  et  artes.  per 
se  satis  simplici  et  prope  puerili,  incrcmcntum  accessit  ab 
eorum  astu  et  artlfxcioqui  scicntias  tractavcrunt  ct  tradidcrunt. 
Ilti  cnim  ea  ambitione  et  affectattone  eas  proponunt,  atque 
in  eum  modum  cfformatas  ac  veluti  personatas  in  hominam 
conspcctum  producunt,  ac  si  illac  omni  cx  partc  perfcctae 
esscnt  et  ad  exitum  perductae.  Si  enim  methodum  aspicias 
et  partitiones,  illae  prorsus  omnia  complecti  et  concludcre 
videntur,  quae  in  illud  subjcctum  cadere  possunt.  Atque 
licet  membra  illa  malc  impleta  et  veluti  capsulae  inanes  sint ; 
tamen  apud  intellectum  vulgarem  scientiae  formam  et  rationem 
intcgrae  prae  se  ferunt. 

At  primi  et  antiquissimi  veritatis  inquisitores,  meliore  fide 
et  fato,  cognitionem  illam,  quam  ex  rerum  contemplatione 
dccerpcre,  et  in  usum  reccnderc  statucbant,  in  aphorismos^^^ 
sive  breves  easdemquc  sparsas  nec  methodo  rcvinctas  sen- 
tentias,  conjicere  solebant ;  nequc  se  artem  universam  com- 
plecti  simulabant  aut  profitcbantur.  At  co  quo  nunc  rcs 
agitur  modo,  minime  mirum  est,  si  homincs  in  iis  ulteriora 
non  quaerant,  quae  pro  perfcctis  ct  numeris  suis  jampridem 
absolutis  traduntur. 

LXXXVII. 

Etiam  antiqua  magnum  extstimationis  et  fidei  incrementum 

acceperunt   ex  eorum  vanitate  et  levitate,  qui  nova   propo- 

sucrunt ;   pracscrtim  in  philosophiae  naturalis  partc  activa  et 

operativa*'''.      Nequc   enim    dcfuerunt    homincs   vaniloqui   et 

•*  On  the  advantages  of  the  Aphoristic  over  the  Methodic  treatment 
of  a  science  which  is  stiil  in  its  growlh,  cp,  De  Augmentls,  lib.  vi.  cap.  3 
(E.  and  S.,  pp.  665-6),  where  Bacon  is  still  fuller  and  mi>re  explicit  than  in 
this  passage. 

In  speaking  of  thc  *prinu  ct  antiquissimi  vcrtt.itis  inqwisitores,'  he  is 
probably  thinking  of  Hippocrates,  who  wrote  in  Aphorisnis,  as  weJI  as 
of  the  early  Greck  philosophers,  whose  wisdom  was  containcd  in  yi^iu^at, 
sententiae,  or  maxims. 

"  For  a  violent  invective  against  thc  modcms,  and  especially  Paracelsus 
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phantastici,  qui  partJm  cx  credulitate,  partim  ex  impostura, 
genus  humanuni  promissis  orreranint :  vitae  prolongationem, 
senectutis  retardationem,  dolorum  levationera,  naturalium 
defectuum  reparationem,  sensuum  deceptiones,  affectuum 
ligationes  et  incitationes,  inteilectualium  facuJtatum  illumi- 
nationea  et  exaltationes,  substantiarum  transmutationes,  et 
motuum  ad  libitum  roborationes  et  multiplicationes,  aeris 
impressiones  et  alterationes,  coelestium  influentiarum  deduc- 
tioncs  et  procurationes,  rerum  futurarum  divinationes,  remo- 
tarum  repraesentationcs,  occultarum  revclationes,  et  alla  com- 
plura  pollicitando  et  ostentando.  Verum  de  istis  largitoribus 
non  mu!tum  abcrraverit,  qui  istiusmodi  judicium  feccrit,  tan- 
tum  nimirum  in  doctrinis  philosophiae  inter  horum  vanitates  et 
vcras  artes  interesse,  quantum  tnter  rcs  gestas  JuHi  Caesaris, 
aut  Alexandri  Magni,  ct  res  gcstas  Amadicii  ex  Gallia^^ 
aut  Arthuri  ex  Britannia,  in  historiae  narrationibus  intcrsit. 
Inveniuntur  enim  clarissimi  illi  impcratores  revera  majora 
gcssissc,  quam  umbratilcs  isti  hcroes  ctiam  fecissc  fingantur; 
sed  modis  et  viis  scilicet  aclionum  minime  fabulosis  et  prodi- 
giosis.  Neque  propterca  aequum  est  verae  memoriae  fidem 
dcrogari,  quod  a  fabulis  illa  quandoque  lacsa  sit  et  violata. 
Sed  intertm  minime  mirum  cst,  si  propositionibus  novis 
(pracsertim  cum  nicntione  operum)  magnum  sit  factum  prae- 
judicium  per  istos  impostores,  qui  similia  tentaverunt;  cum 
vanitatis  excessus  et  fastidium  etiam  nunc  omncm  in  cjusmodi 
conatibus  magnanimitatem  destnixerit. 

LXXXVIII. 

At  longc  majora  a  pusillanimitate,  et  pensorum,  quae 
humana  industria  sibi  proposuit,  parvitate  et  tenuitate,  de- 
trimenta  in  scientias  invecta  sunt  Et  tamen  (quod  pessimum 
est)  pusillanimitas  ista  non  sine  arrogantia  et  fastidio  se 
offert. 


and  the  Chemists,  see  Temporis  Partus  Masculus,  E.  and  S.,  vol.  iii. 
p.  53i,&c.  The  passage  bcgins  thus:  '  Nec  non  cape  coraites  perfunc- 
toriam  Neotericorum  turbani.  Heus  nomenclator,  suggerc.  Atqui  rcspondet, 
ne  dignos  csse  quorum  nomina  teneat.'  The  quacks  of  Bacon's  day  wcre 
generally  to  be  found  amongst  the  professors  of  Alchemy  and  Magic. 
*^  See  Hallam's  Literature  of  Europe,  part  i.  ch.  4.4  70, 
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Primum  enim,  omnium  artium  illa  reperltur  cautela  jam 
facta  familiaris,  ut  in  qualibet  arte  authores  artis  suae  infir- 
mitatem  in  naturae  calumniam  vcrtant ;  ct  quod  ars  ipsorum 
non  assequitur,  id  ex  eadem  arte  impossibile  in  natura  pro- 
nunciant.  Neque  ccrtc  damnari  potest  ars,  si  ipsa  judicet. 
Etiam  philosophia,  quae  nunc  in  manibus  est,  in  sinu  suo 
posita  quaedam  fovet,  aut  placita,  quibus  (si  diligentius  in- 
quiratur)  hoc  hominibus  omnino  persuaderi  volunt ;  nil  ab 
arte,  vel  hominis  opere,  arduum,  aut  in  naturam  imperiosum 
et  validum,  expectari  debere;  ut  de  heterogenia  calorls  astrl 
et  ignis,  et  mistione,  superius  dictum  est^**.  Quac  si  notentur 
accuratius,  omnino  pcrtincnt  ad  humanac  potcstatis  circum- 
scriptionem  malitiosam,  ct  ad  quaesitam  et  artiiiciosam  de- 
sperationem,  quac  non  solum  spei  auguria  turbet,  sed  etiam 
omnes  industriae  stimulos  et  ncrvos  incidat,  atque  ipsius 
experientiae  aleas  abjiciat;  dum  de  hoc  tantum  soIHciti  sint, 
ut  ars  eorum  perfecta  censcatur ;  gloriae  vanissimae  et  per- 
ditissimac  dantcs  opcram,  scilicct  ut  quicquid  adhuc  invcntum 
et  comprehensura  non  sit,  id  omnino  nec  inveniri,  nec  compre- 
hendi  posse  in  futurum  credatur.  At  si  quis  rebus  addere 
se''^  et  novum  aliquid  rcpcrire  conctur,  illc  tamcn  omnino 
sibi  proponet  et  destinabit  unum  aliquod  inventum  (nec  ultra) 
pcrscrutari  et  erucre ;  ut  magnetis  naturam,  maris  fluxum  et 
refluxum,  thema  coeli,  et  hujusmodi,  quac  secrcti  aliquid 
habere  videntur,  et  hactenus  parum  feliciter  tractata  sint : 
quum  summac  sit  imperitiae,  rei  alicujus  naturam  in  se  ipsa 
perscrutari;  quandoquidem  eadem  natura,  quae  in  aliis  vidc- 
tur  latens  et  occulta,  in  aliis  manifcsta  sit  ct  quasi  palpabilis, 
atque  in  illis  admirationem,  in  his  ne  attentionem  quidem 
moveat'^;  ut  fit  in  natura  consistentiae,  quae  in  Hgno  vel 
lapido  non  notatur,  scd  solidi  appellatione  transmittitur,  neque 
amplius    de    fuga    separationis    aut    soiutionis    continuitatis 


«  Aph.  75. 

*•  Mr.  Spcdding  quotes  from  the  Redargutio  Philosophiarum :  'Quare 
missis  istis  philosophiis  abstractis,  vos  et  ego,  filii,  rebus  Ipsis  nos  ad- 
jungamus.* 

**  On  Ostensive  or  Glaring,  and  their  opposite  or  Clandestine  Instances, 
see  Bk.  ii.  Aphs.  34,  25,  and  HerbcheL'b  Discourse  un  tbe  Study  of  Natural 
Philosophyj  §§  192-3. 
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inquiritur;  at  in  aquanim  bullis  eadcm  rcs  vidctur  subtilis 
et  injreniosa ;  quae  bullae  se  conjiciunt  in  pcUiculas  quasdam, 
in  hemisphacrii  formam  ciiriose  cffictas,  ut  ad  momentum 
temporis  evitetur  solutio  continuitatis. 

Atque  prorsus  illa  ipsa,  quae  habentur  pro  secretis,  in  aliis 
habcnt  naturam  nianifestam  et  communcm ;  quac  nunquam 
se  dabit  conspicicndam,  si  hominum  expcrimenta  aut  con- 
templationesin  iilis  ipsis  tantum  versentur.  Gcncraliter  autem 
et  vulgo,  in  opcribus  mcchanicis  habcntur  pro  novis  invcntis, 
si  quis  jampridem  inventa  subtilius  poliat,  vel  ornet  el^antius, 
vcl  simul  uniat  et  conipouat,  vel  cum  usu  commodius  copulet, 
aut  opus  majorc,  aut  etiam  minore,  quam  fieri  consuevit,  mole 
vel  volumine  cxhibcat,  et  similia. 

Itaque  minime  mirum  est,  si  nobilia  et  genere  Iiumano 
digna  invcnta  in  lucem  extracta  non  sint,  quum  homines 
hujusmodi  exiguis  pcnsis  ct  puerilibus  contenti  et  delectati 
fuerint ;  quinetiam  in  iisdem  se  magnum  aliquod  sequutos, 
aut  assequutos  putaverint, 

LXXXIX. 

Neque  illud  praetermittendum  est,  quod  nacta  sit  philo- 
sophia  naturalis  per  omnes  aetates  adversarium  molestum  et 
difficilem;  superstitioncm  nimtrum,  ct  zclum  rcligionis  caccum 
et  immodcratum'^^  Etenim  vidcrc  est  apud  Graecos,  eos, 
qui  primum  causas  naturales  fulminis  et  tempestatum  insuetis 
adhuc  hominum  auribus  proposucrunt,  impietatis  in  deos  eo 
iiomine  damnatos''- :  nec  multo  mclius  a  nonnullis  antiquorum 

■*  Cp.  Aph,  65.  The  notes  on  that  Aphorism  will  also  serve  to  illustrate 
this. 

Though  Bacon  repudiated  so  vehemenlly  the  introductlon  of  religious 
considerations  into  natural  philosophy,  therc  arc  many  instances  in  his 
works  ol'  his  deeply  religtous  spirit.  On  his  religious  opinions  generally, 
see  Introduction,  §  7. 

*'  See  Aristophanes*  Clouds,  I,  372,  &c. : 
2T.    vri  Tov  'ATTdWu,  rovTv  yt  toi  d^  T«p  vvv  Xt^yi^  r2  irpofrit^vtriis' 
KaiTOt  irpoTfpov  roi'  ^i*  aXr}6a)S  ^f^TJv  dih  KotTKivov  ovfi€'tP. 
dAA*  ooTic  6  fipovTav  c<m  tfipdirov'  701^*0  juf   ttoici  TtTptfxaivtw, 
2Q.  atrrat  ^povrSxTi  miXivhoptvai. 

2T.  T«i>  t/xJttcii,  S>  itdyra  (tv  roX^wi'  j 

SO.  orai'  tpir\r}fT0oja*  vbaroK  rroXKov  KavayKaffdoxn  <^tpf(T$aif 
KoraKpi^tJivupfvat  nXfjptts  op^pov  bt'  dvdyKjjv,  tira  (itiptun 
fts  dkXifXns  tpTTiirToviTat  pijyvvvTai  Kol  tto rayot<rt»'. 
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patrum  religionis  Christianae  exceptos  fuisse  eos,  qui  ex 
certissimis  dcmonstrationibus  (quibus  ncmo  hodie  sanus  con- 
Iradixerit)  terram  rotundam  esse  posuerunt,  atque  cx  conse- 
qucnti  antipodas  cssc  asseruerunt^^ 


SQ.  ^KioT*,  aXX*  aWtpios  bufos, 

ZT.  AiroffJ  TOi/ri  ^*  cXcXi^dvi 

o  Zfvs  ovK  £>Vf  aXX'  dir*  avrov  ^"b^Qt  wv\  ^aa-LKivutv, 

One  of  the  articles  in  the  fndictment  against  Socratcs  was  that  he  did 
not  *worship  the  Gods  whoin  Lhe  city  worships.' 

^  Cp.  Campanclla,  Mctaph.  lib.  i.  Procm.:  '  S.  Augustinus  et  Lactantius 
ncgant  esse  Antipodas,  quoniam  ignorant  Mathemalicam,  et  vulgias  solem 
putat  esse  pedalcm,'  &c.  Sce  Lactintius,  Divinae  Inslitutiones,  lib.  iii. 
cap.  24:  'Quld  lUi,  qui  esse  contrarios  vcstigiis  nostris  Antipodas  putant ; 
num  aliquid  loquunlur?  aut  est  quisquam  tam  ineptus,  qui  credat  esse 
homincs,  quorum  vestigia  sint  superiora  quam  capita?  aut  ibi  quae  apud 
nos  jacent,  inversa  pendere?  fruges  et  arbores  dcorsum  vcrsus  crescere? 
pluvias,  et  nivcs,  ct  grandincm  sursum  versus  cadcre  in  terram  ?  Et 
miratur  aliquis  hortos  pcnsiles  inler  seplein  mira  narrari;  cum  philosopUi 
ct  agros,  et  maria,  ct  urbcs,  ct  montcs  pensilcs  faciant?'  Hc  ncxt 
proceeds  to  account  for  this  strange  opinion  and  that  of  Ihe  rotundity 
of  the  earth  by  \\hat  appeared  to  him  false  iiifcrences  from  the  motion  of 
the  stars,  and  then  continues:  'Quod  si  quacnxs  ab  tls,  qiii  hacc  portenta 
dcfendunt,  quomodo  non  cadunt  omnia  in  inferiorem  illam  coeli  partem: 
rcspondcnt,  hanc  rerum  esse  naturam,  ut  pondcra  in  medium  fcrantur; 
et  ad  medium  lonnexa  sunt  oiiinia,  sicut  radios  vldemus  in  rota:  quae 
auteni  levia  sunt,  ut  ncbnli,  lumus,  ignis,  a  mcdio  dcfcranlur,  ut  coclum 
petant.*  St.  Augustine  (De  Civltate  Dei,  Ub.  xvi.  cap.  9)  argucs  that,  even 
if  the  world  be  round,  it  docs  nol  foJlow  that  thcrc  is  land  on  the  othcr 
sidc,  or,  even  if  there  be  such  land,  that  it  is  inhabited.  He  then 
aosolutely  rejecls  the  supposition  of  Anllpodes  (*niil!a  ratione  credendum 
est*)  on  thc  gronnd  that  it  is  inconsislent  with  the  Scriptuml  account 
of  the  origia  of  the  human  race.  'Quoniam  nullo  modo  Scriptura  ista 
mentitur,  quae  narralLs  praeteritis  facit  fidcm,  eo  quod  cjus  pracdicta 
complentur;  nimisque  absurduni  cst,  ut  dicatur,  aliqiios  homiiies  ex  hac  ia 
illam  partem,  Oceani  immensilate  trajccta,  navigarc  ac  pcrvenire  potuisse, 
ut  etiam  illls  cx  uno  illo  primo  homine  genus  institueretur  hum;muni.' 

Tbc  foUowing  quutation  from  onc  of  Jercmy  TayIor*s  Sermons  (Heber's 
Edition,  reviscd  by  Edcn,  vol.  viii.  p.  536)  is  so  appropriate,  and,  moreovcr, 
50  interesting  in  itself,  that  I  cannot  refrain  from  adding  it:  '  U  any  man 
have  a  revelalion  or  a  discovcry  of  which  thou  knowcst  nuthing  bnt  by  his 
preacbing,  be  not  too  quick  to  condemn  it ;  not  only  lest  Ihou  discourage 
his  labour  and  stricter  enquiries  in  the  search  of  truth,  but  lest  ihou  also 
be  a  fool  upon  record ;  for  so  is  every  man  that  hastily  judges  what  he 
slowly  understands.  Is  it  not  a  monumcnt  of  a  lasting  reproach,  that  one 
of  thc  popcs  of  Rome  condemncd  the  bishop  of  Solzburg  for  saying  that 
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Quinetiamj  ut  nunc  sunt  res,  conditio  scrmonum  dc  natura 
facta  est  diirior  et  mEigis  cum  periculoj  propter  theologorum 
scholasticonam  summas  et  methodos ;  qui  cum  theologiam 
(satis  pro  potestate)  in  ordinem  redegerint,  et  in  artls  formam 
cffinverint,  hoc  insuper  efiecerunt,  ut  pugnax  et  spinosa 
Aristotehs  philosophia"  corpori  religionis,  plus  quani  par 
erat,  immisceretur. 

Eodem  etiam  spectant  (licet  diverso  modo)  eorum  com- 
mentationes,  qui  veritatem  Christianae  religionis  ex  principiis 
ex  authoritatibus  philosophorum  deducere  et  confirmare  haud 
verili  sunt ;  fidei  et  sensus  conjugium  tanquam  legitimum 
multa  ponipa  et  solennitate  celcbrantes,  et  grata  rerum 
varietate  animos  hominum  pcrmulcentes ;  sed  interim  dlvina 
humanis,  impari  conditione,  permiscentes.  At  in  hujusmodi 
misluris  theologiae  cum  philosophia,  ea  tantum,  quae  nunc  in 

there  were  antlpodes  f  and  is  not  pope  Nicholas  dcserted  by  his  own  party 
for  correcting  the  sermons  of  Berengariusj  and  making  him  recant  iuto 
a  worse  error?  and  postcrity  witl  certainly  make  Ihemselves  very  merry 
with  the  wise  scntcnces  made  lalcly  at  Romc  against  GaHIco  and  the 
Jansenists.  To  condemn  one  tnith  is  more  shameful  Ihan  to  broach  two 
errors:  for  he  that  in  an  honest  and  diligent  enquiry  misses  something  of 
the  m;irk,  will  have  the  apologies  of  human  infirraity,  and  the  praise  of 
doing  his  best ;  but  he  that  condemns  a  tnith  when  it  is  told  him,  is 
an  envious  foo),  and  is  a  murderer  of  his  brothcr*s  fame,  and  his  brother^s 
reason/ 

Mr.  Mill  discusscs  the  incapacity  of  concciving  the  existence  of  Antipodes 
in  Lwo  places  of  his  Logic,  namely,  bk.  ii.  ch.  5.  ^  6,  and  bk.  v.  ch.  3, 
§  3.  It  is,  perhaps,  superflnoiis  to  remark,  with  refercnce  to  these 
passages,  that  Mr.  Mili'5  views  as  to  Ihe  relation  of  inconceivability  to 
impossibility  are  combated  by  Mr.  Herbert  Spencer. 

**  In  the  corrcsponding  passagc  of  the  Cogitata  et  Visa  (E.  and  S,, 
p.  5q6),  he  says:  *hoc  insuper  aust  sunl,  ut  contentiosam  et  tumultu- 
ariam  Aristotclis  philosophiam  corpori  religionis  insenierint.' 

It  has  often  been  remarked  tluit  thc  distiiiguishing  characteristic  of  the 
scholastic  theology  was  the  union  of  theological  matter  with  a  dialectical 
form,  the  thetilogical  mattcr  bcing  dcrived  from  thc  Scripturcs  and  the 
Fathers,  and  the  dialectical  form  from  Ihe  Logic  of  Aristotle.  But  with 
thc  form,  no  inconsiderable  portion  of  thc  matter  of  the  Aristotclian 
philosophy,  especialty  in  the  domains  of  psycbotogy  and  metaphysics, 
frcqiicntly  effcctcd  an  entrance,  and  thus,  to  a  certain  extcnt,  determined 
both  thc  terminology  and  the  doctrines  of  the  Mediacval  Churcb.  In 
illustralion  t>(  this  slatcmcnt,  see  Bishop  Hampden^s  Bampton  Lectures, 
a  work  which  wcll  descnes  the  attcntion  both  of  thc  theological  and 
tbe  philosophical  student. 
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philosophia  rcccpta  sunt,  comprehcnduntur ;  scd  nova,  licct  in 
melius  mutata,  tantum  non  sumnioventur  et  exterminantur''^. 
Denique  invenias,  ex  quorundam  theologorum  imperitia, 
aditum  alicui  philosophiae,  quamvls  emendatae,  pene  inter- 
chisum  esse.  Alii  siquidem  simplicius  subverentur,  ne  forte 
altior  in  naturam  inquisitio  ultra  concessum  sobrietatis  termi- 
num  pcnetret ;  traducentes  et  pcrperam  torquentcs  ea,  quac 
de  divinis  mysteriis  in  Scripturis  sacris  adversus  rimantes 
secreta  divina  dicuntur,  ad  occulta  naturae,  quae  nullo  inter- 
dicto  prohibentur.  Ahi  callidius  conjiciunt  et  animo  versant, 
si  mcdia  ignorentur,  singula  ad  manum  et  virgulam  divinam 
(quod  rcligionis,  ut  putant,  maxinie  intersit)  facilius  posse 
referri :  quod  niliil  aliud  est,  quam  Dco  fer  maidacium  grati- 
ficari^*^  vcllc.  Alii  ab  cxcmplo  mctuunt,  nc  motus  et  muta- 
tiones  circa  philosophiam  in  rcligioneni  incurrant  ac  desinant. 


^*  This  is  one  of  Bacon's  shrcwdcst  remarks.  It  is  abundantly  illustratcd 
in  the  history  of  science  both  before  and  since  his  time.  A  new  discovcry 
in  scicnre  is  at  firsl  decried  as  contrary  or  cven  fatal  to  faith;  then, 
after  a  time,  it  is  grudgin^ly  adinitted,  and  incorporated  into  the  received 
doctrine,  till  at  last  no  one  dreams  of  calling  it  in  question.  But  the 
proccss  soon  begins  afresh  with  some  morc  reccnt  discovcry,  so  that  a 
constant  warfare  is  going  on  between  thc  unwise  theologian  and  the 
scicntific  invcstigalor.  And  this  warfarc  is  wholly  unncccssary,  and  can 
have  only  one  issue.  For  the  scientific  theory  must  ultimately  stand  or 
fall  on  scientific  grounds,  and,  shouIJ  it  be  ultimately  admitted,  the 
theolugian,  whether  he  acquiesces  in  Ihe  resull  or  not,  niust,  with  the  rcst 
of  mankind,  bow  to  thc  riccision  of  compctcnt  judgcs.  No  thoughltu! 
man,  of  course,  can  avoid  comparing  the  rcsults  oi  science  with  his 
religioas  beliefs,  but  the  rcsults  of  science,  to  be  worth  anything  at  all, 
must  be  arrivcd  at  by  a  purcly  indcpendcnt  proccss,  employing  only 
scicntific  data  and  submitting  only  to  scientific  tests.  The  man  of  science 
has  a  right  to  demand  that  his  invcstigaiions  shall  not  bc  hampcrcd  by 
thcological  prepossessions ;  but  the  results  at  which  he  arrives  bcconie 
the  common  property  of  alt,  and  it  is  for  thc  theologian  to  co-ordinate 
these  results  with  his  religious  bcliefs,  or,  if  need  be,  to  adapt  his  religious 
beliefs  to  the  new  facts  or  ncwly  estabUshed  gcncraUsations  which  are 
prescnted  to  him. 

**  Cp.  De  Augmentis,  lib.  i,  (E.  and  S.,  vol.  i.  p.  436):  '  Namque  eos 
qui  autumant  nimiam  scicntiam  inclinare  mcntem  in  athcismum,  igno- 
rantiamque  secundarura  causarum  pietati  crga  primam  obstelricari  libenter 
compcllarem  Jobi  quaeslione,  An  oporteai  mentiri  pro  Deo,  et  ejtu  gratia 
Johm  /oqui  conwni/itj  ut  ipji  gratificemurV  1  he  pussage  in  Job,  here 
rcferred  to,  is  ch.  xiii.  ver.  7. 
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Alii  denique  solliciti  videntur,  ne  in  naturae  inquisitione" 
aliquid  invcnlri  possit,  quod  religionem  (praescrtim  apud  in- 
doctos)  subvertat,  aut  saltem  labefactet.  At  isti  duo  posteriores 
raetus  nobis  videntur  omnino  sapientiam  animalem  sapere ; 
ac  si  homincs,  in  mentis  suae  recessibus  et  sccretis  cogitationi- 
bus,  de  firmitudine  religionis,  et  fidei  in  sensum  imperio 
diffiderent  ac  dubitarent ;  et  propterca  ab  inquisitione  veritatis 
in  naturalibus  periculum  iliis  impendcre  mctuerent.  At  vere 
rem  reputunti.  philosophia  naturalis,  post  verbuni  Dei,  certis- 
sinia  superstitionis  medicina  est;  eademque  probatissimum 
fidci  alimentum,  Itaque  merito  religioni  donatur  tanquam 
fidissima  ancilla :  cum  altera  voluntatem  Dei,  aUera  potesta- 
tem  manifestet^^  Ncque  cnim  erravit  Illej  qui  dixit ;  crratis^ 
ftesciaiUs  Scripturas  et  potcstaiem  Dci'"'^ :  informationem  de 
voluntate  et  meditationem  de  potestate  nexu  individuo  com- 
miscens  et  copulans.  Interim  minus  mirum  est,  si  naturalts 
philosophiae  incrcmcnta  cohibita  sJnt ;  cum  rcligio,  quac 
piunmum  apud  animos  hominum  pollet,  pcr  quorundam  im- 
peritiam  et  zelum  incautum  in  partem  contrariam  transierit 
ct  abrepta  fuerit, 

XC. 

Rursus  in  moribus  et  institutis  scholarum,  acadcmiarum, 
collegiorum,  et  similium  convcntuum,  quae  doctorum  hominuni 
sedibus  et  eruditionis  culturae  destinata  sunt,  omnia  pro- 
gressui  scientiarum  advcrsa  inveniuntur^'-'.     Lcctiones  cnim  et 


"  In  the  Advancement  of  Lcarning  (E,  and  S,,  vol.  iii.  p.  478)  and  in 
the  Ninth  BooW  of  the  De  Augmentis,  it  is  the  glory  of  God,  ns  revcalcd  by 
Nature,  which  is  opposed  to  the  will  of  God,  as  revealed  hy  Scripture. 
*  Wherefore  we  conclude  that  sacrcd  Thcology  (which  Jn  our  idiom  we 
call  Divinity)  is  groundcd  only  upon  the  word  and  oracle  of  God»  and  not 
upon  thc  light  of  nature :  for  it  is  written,  Coeli  enarrant  glonam  Dei, 
but  it  is  not  written,  Coeli  enarrant  voluotatem  Dei,  but  of  tbat  it  is  said, 
Ad  lcgcm  ct  tcsiimonium/ 

"  Matt.  xxii.  39. 

*•  The  main  husiness  of  the  Universities  at  this  time  was  the  *  disputa- 
tions/  Their  chief  interests  were  cither  literary  or  theological,  and,  so 
far  as  the  physical  sciences  werc  cultivatcd  at  all,  it  was,  at  lea?il  in  the 
English  Universities,  mainly  in  the  old  iracks.  As  lale  as  ihe  foundation 
of  Sir  William  Sedlcy's  Professorship  of  Natural  Philosophy  in  1631,  il 
was  prcscribed  that  thc  Professor  should  lecturc  in  the  works  of  Aristotlc. 
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exercitia  ita  sunt  disposita,  ut  aliud  a  consuetis  haud  facile 
cuiquam  in  mcntcm  veniat  cogitarc  aut  contcmplari.  Si  vcro 
unus  aut  aJter  fortasse  judicii  libertate  uti  sustinuerit,  is  sibi 
soli  hanc  opcram  imponere  possit ;  ab  aliorum  autem  con- 
sortio  nihil  capiet  utilitatis.  Sin  et  hoc  toleraverit,  tamen  in 
capcsscnda  fortuna  iiidustriam  hanc  et  magnanimitatem  sibi 
non  levi  impediniento  fore  experietur.  Studia  cnim  hominum 
in  ejusmodi  locis  in  quorundam  authorum  scripta,  veluti  in 
carceres,  conclusa  sunt ;  a  quibus  si  quis  dissentiat,  continuo 
ut  homo  turbidus  et  rerum  novarum  cupidus  corripitur.  At 
magnum  certe  discrimen  inter  res  civiles  et  artes :  non  enim 
idem  pcriculum  a  novo  motu  ct  a  nova  luce.  Verum  in  rebus 
civilibus  mutatio  etiam  in  melius  suspecta  est  ob  perturba- 
tioncm  ;  cum  civilia  authoritate,  consensu»  fama,  et  opinione, 
non  dcmonstratione""»  nitantur.     In  artibus  autem  et  scientiis, 


In  the  statute  reguUting  the  duties  of  the  Chair,  there  is  not  a  hint  of 
any  indepcndcnt  treatmcnt  of  the  subject.  Thc  statutes  of  the  Savilian 
Profcssor  of  Astronomy,  howevcr,  which  datc  from  1619,  direct  the  Pro- 
fessor,  on  occasion,  to  refer  to  thc  thcorics  or  discoveries  of  reccnt 
writere :  *  Astronomiae  Pn>fcssor  ad  suuni  munus  sciat  nccessario  per- 
tinerc  interpretationem  totiiis  Mathematlcae  Coni^tructionis  Ptolemaei 
(Ahnagestum  vocant),  adhibilis,  mio  Ioco,  Copernici,  Gebri,  ct  aliorum 
Recentiorum  inventis.' 

Bacon  pursues  Ihis  complaint  at  greatcr  lcngth  in  the  Introduction  to 
the  Second  Book  of  the  De  Augmentis  (E.  and  S.,  vol.  i.  pp.  487-492). 
His  own  idca  of  an  institution  for  the  advancement  of  science  is  glven  in 
the  New  .\tlantis, 

The  letters  writtcn  by  Bacon  to  the  Universities  of  Oxford  and  Cam- 
bridgc,  and  to  Trinity  Collegc,  Cambridgc,  on  sending  thcm  copies  of 
his  works,  are  interesting  in  connectiou  with  this  Aphorism.  The  foi- 
lowing  is  the  letter  inscribed  in  thc  copy  of  thc  Dc  Augmentis,  sent  to 
the  University  of  Oxford ; 

'  Franciscus  Baro  dc  Verulamio,  Vicccomes  S'^  Albani,  inclylae  Aca- 
dcmiac  Oxoniensi  8. 

Cum  Almae  matri  meae  incl.  Acadcmiac  Cantabriglensi  scripscrim, 
dcesscm  sane  officio,  si  simile  amoris  pignus  sorori  ejus  non  defcrrem. 
Sicut  autem  eos  hortatus  sum,  ita  et  vos  hortor;  ut  Scientiarum  Aug- 
menlis  strenue  incumbatis,  et  veterum  laborc^  neque  nihil  ncque  omnia 
esse  putctis,  sed  vires  etiam  proprias  modeste  perpendeutes,  subinde  tamen 
cxperiamini,  Omnia  cedent  quam  optime,  si  arma  non  alii  in  alios  vcrtatis, 
sed  junctis  copiis  in  Naturam  rerum  impressionem  faciatis.  Suflicict  quippe 
illa  honori  et  victoriae.     Valete.' 

"  This  is  not  iuconsistcnt  with  what  Bacon  says  In  Aph.  127,  where 
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tanquam  in  metalli  fodinis,  omnia  novis  operibus  et  ulte- 
rioribus  progrcssibus  circumstrepere  dcbcnt.  Atque  secun- 
dum  rcctam  rationem  res  ita  se  habet,  sed  interim  non  ita 
vivitur:  sed  ista,  quam  dixtmus,  doctrinarum  administratio  et 
politia  scientiarum  augmenta  durius  premere  consucvit. 

XCI. 
Atque  insuper  licet  ista  invidia  cessaverit ;  tamen  satis 
est  ad  cohibendum  augmcntum  scicntiarumj  quod  hujusmodi 
conatus  et  industriae  praemiis  carcant.  Non  cnim  pcncs 
eosdem  est  cultura  scientiarum  et  praemium.  Scientiarura 
enim  augmenta  a  magnis  utique  ingentis  proveniunt ;  at 
pretia  et  praemia  scientiarum  sunt  penes  vulgus  aut  principes 
viros,  qui  (nisi  raro  admodum)  vix  mediocriter  docti  sunt. 
Quinetiam  hujusmodi  progressus  non  solum  pracmiis  et  bcnc- 
ficentia  hominum,  vcrum  ctiam  ipsa  populari  laude  dcstituti 
sunt.  Sunt  enim  illi  supra  captum  maximae  partis  hominum, 
et  ab  opinionum  vulgarium  ventis  facile  obruuntur  et  extin 
guuntur.  Itaque  nil  mirum,  si  res  ilJa  non  foeliciter  successerit 
quae  in  honore  non  fuit. 


XCII. 

Sed  longc  maximum  progrcssibus  scicnttarum,  ct  novis 
pensis  ac  provinciis  in  iisdem  suscipiendis,  obstaculum  depre- 
henditur  in  desperatione  hominum,  et  suppositione  impossi- 
bilis.  Solent  enim  viri  prudentcs  et  scveri  in  hujusmodi 
rebus  plane  diffidere:  naturae  obscuritatem,  vitae  brevitatem, 
sensuum  fallacias,  judicii  infirmitatem,  experimentorum  diffi- 
cultates,  et  similia  secum  reputantes.  Itaque  existimant, 
esse  quosdam  scientiarum,  per  temporum  et  aetatum  mundi 
revolutiones,  fluxus  et  refluxus  ;  cum  aliis  temporibus  cres- 
cant  et  floreant,  aliis  declinent  et  jaceant :  ita  tamen,  ut  cum 
ad  certum  quendam  gradum  et  statum  pcrvencrint,  nil  ultcrius 
possint  '**. 

he  appears  to  contemplate  the  possibility  of  a  poHtical  science,  established 
by  induction.  AU  that  he  means  here  is  that  the  stability  of  a  govemmcnt 
deponds  not  on  the  reasons  which  can  be  assigned  in  its  favour,  but  on 
authority,  usage,  assent,  &c. 

'  *  On  the  idea  of  Cycles,  as  applied  to  Ihc  ph^nomena  of  human  society, 
see  MiU's  Logic,  bk.  vi.  ch.  lo.  §  j.    For  the  celebrated  cycle  of  Plato,  see 
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Itaquc  si  quis  majora  credat  aut  spoiideat,  id  putant  esse 
cujusdam  impotcntis  et  immaturi  animi ;  atque  liujusmodi 
conatus  initia  scilicet  laeta,  mcdia  ardua,  extrcma  confusa 
habere.  Atque  cum  hujusmodi  cogltationes  eac  sint,  quae  iti 
viros  gravcs  ct  judicio  praestantes  facile  cadant,  curandum 
revera  est,  ne  rei  optimae  et  pulcherrimae  amore  capti 
severitatem  judicii  relaxemus,  aut  mlnuamus;  et  sedulo  viden- 
dum,  quid  spei  affulgeat,  et  ex  qua  partc  se  ostendat  ;  atque 
auris  lcvioribus  spci  rejectis,  eae,  quae  plus  firmitudiuis  habere 
videntur,  omnino  discutiendae  sunt  et  pensitandae,  Quin- 
etiam  prudentta  civilis  ad  consilium  vocanda  est  et  adhibenda, 
quae  ex  praescripto  diffidit.  et  de  rebus  humanis  in  deterius 
conjicit.  Itaque  jam  et  de  spedicendum  est ;  praesertim  cum 
nos  promissores  non  simus,  ncc  vim  aut  insidias  hominum_ 
judiciis  faciamus  aut  struamus,  sed  homines  manu  et  sponte 
ducamus.  Atque  licet  longe  potentissimum  futurum  sit 
rcmedium  ad  spem  imprimcndam,  quando  homincs  ad  parti- 
cularia,  praesertim  in  tabulis  nostris  inveniendi  di^esta  et 
disposita  (quae  partim  ad  secundam,  sed  multo  magis  ad 
quartam  Insianratiofns  "^^  nostrac  partem  pcrtinent),  adduce- 
mus ;  cum  hoc  ipsum  sit  non  spes  tantum,  sed  tanquam  res 
ipsa :  tamen  ut  omnia  clementius  fiant,  pergendum  est  in 
instituto  nostro  de  praeparandis  hominum  mentibus ;  cujus 
praeparationis  ista  ostensio  spei  pars  est  non  exigua.  Nam 
absque  ea,  reliqua  faciunt  magis  ad  contristationcm  hominuni 
(scihcct,  ut  dcteriorcm  et  viliorcm  habcant  de  iis,  quae  jam  in 
usu  sunt,  opinionem,  quam  nunc  habent,  et  suae  conditJonis 
infortunium  plus  sentiant  et  pcrnoscant),  quam  ad  alacritatcm 


the  bcginning  of  the  eighth  book  of  the  Repuhlic,  and  for  Aristotle^s 
criticism  on  it,  Politics,  viiL  (v.)  13.  The  idea  of  cycles  and  of  periodical 
crises,  at  which  the  accumulated  property,  inventions,  Instltutions,  &c. 
of  mankind  arc  su-cpt  away,  is  to  bc  found  also  in  thc  third  book  of  the 
Laws. 

*•  The  fourth  part  of  the  Instauration  was  to  be  thc  Scala  Intellcctus, 
Ihe  sccond  is,  of  course,  the  Novum  Organura.  For  Bacon's  conceptioQ 
of  the  fourth  part,  see  Ihe  Distributio  Operis,  pp.  174,  175.  At  thc  end  of 
his  accotmt,  he  says:  *  Itaque  hujusmodi  exemplis'  (namely,  such  as  shall 
present  the  wbole  process  of  discovery)  'quartam  partem  nostri  operls 
attribuimus:  quae  rcvcra  nil  aliud  est,  quam  sccundac  partis  applicatio 
particutarts  ct  cxplicata.' 
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a.liquam  inducendam,  aut  industriam  experiendi  acuendam. 
Itaque  conjecturac  nostrae,  quae  spem  in  hac  rc  faciunt 
probabilcm,  aperiendae  sunt  et  proponendae :  sicut  Colum- 
bus  fecit  ^^  ante  navigationem  illam  suam  mirabilem  maris 
Atlantici :  cum  rationes  adduxerit,  cur  ipse  novas  terras  et 
contincntcs  practcr  eas,  quae  ante  cognitae  fuerunt,  inveniri 
pofise  confideret :  quae  rationes,  licet  primo  rejectae,  postea 
tamen  experimento  probatae  sunt,  et  rerum  maximarum 
causac  et  initia  fuerunt. 

XCIIL 

Principium  autcm*^  sumcndum  a  Dco:  hoc  nimirum  quod 
agitur,  propter  excellentem  in  ipao  boni  naturam,  manifeste 
a  Deo  esse,  qui  author  boni,  et  pater  luminum  est.  In  ope- 
rationibus  autem  divinis,  initia  quaequc  tcnuissima  exitum 
certo  trahunt.  Atque  quod  de  spiritualibus  dictum  est, 
Regnum  Dei  non  venit  cum  observatione  ^-^  id  etiam  in  omni 
majore  opere  rrovidentiac  cvcnire  repcritur  ;  ut  omnia  sine 
strcpitu  et  sonitu  placide  labantur,  atque  res  plane  agatur 
priusquam  homines  eam  agi  putent  aut  advertant.  Neque 
omittenda  est  prophetia  Danielis  de  ultimis  mundi  temporibus  ; 
Multi  pertransibunt^  et  multiplex  ertt  scientia^^ :  manifeste 
innuens  ct  significans,  esse  in  fatis,  id  est,  in  Providentia,  ut 
pertransitus  mundi  (qui  per  tot  longinquas  navigationes  im- 
pletus  plane  aut  jam  in  opere  esse  videtur)  et  augmenta 
scientiarum  in  eandem  aetatem  incidant. 

XCIV. 

Sequitur  ratio  omnium  maxima  ad  faciendam  spem  ;  nempe 


•*  For  many  years  before  CQlumbus  was  enabled  to  start  on  his  voyage 
of  discovcryt  it  had  bccome  a  fixcd  idea  in  his  mind  that  land  was  to  be 
found  to  the  West.  For  the  reasons  of  this  behef,  depending  partly  on 
gcneral  geographical  considerations,  partly  on  the  stories  of  mariners, 
partly  on  the  fact  that  pieces  of  pine,  cane,  and  the  like,  had  t>een  found 
washed  ashore  on  the  coasl  of  Portugal,  the  Azores,  &c.,  see  Washington 
lm'ng*s  Life  and  Voyages  of  Columbus,  ch.  3. 

•*  Here  begins  the  enunieration  of  thc  Grounds  of  Hope,  which  are 
twenty-onc  in  all.     The  enumcration  is  completed  in  the  u^th  Aphorism. 

•*  Lukc  xvii.  20. 

"  Danicl  xii.  4.  This  text  forms  thc  motto  to  the  frontispiece  prefixed 
to  the  First  Edition  of  the  Novum  Organum. 
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cx  crroribus  tcmporis  praetcriti  et  viarum  adhuc  tentatarum. 
Optima  enim  cst  ea  rcprchcnsio,  quam  de  statu  civili  haud 
prudenter  administrato  quispiam  his  verbis  complcxus  cst*^: 
Quod  ad  preuteriia  pessimmn  est^  id  ad  futura  opiimum  videri 
debet.  Si  enim  vos  omnia,  quac  ad  officium  vcstrum  spectant^ 
praestitissctis,  neque  tamen  rcs  vestrac  in  meliore  loco  esscnt ;  tie 
spiS  quidem  uila  rcliqua  foret^  eas  in  melius  provchi  posse,  Sed 
atm  rerum  vcstramm  status^  non  a  vi  ipsa  remm,  sed  ab  erro' 
ribus  7festris  male  se  habeat ;  sperandum  est,  iilis  erroribus 
missis  aui  corrcciis^  magnam  rerum  in  meiius  mutationem  fieri 
possc.  Simili  modo,  si  homines  per  tanta  annorum  spatia 
viam  vcram  invenicndi  ct  colcndi  scicntias  tcnuisscnt,  ncc 
tamen  ulterius  progredi  potuissent ;  audax  proculdubio  et 
temcraria  forct  opinio,  posse  rcm  in  uJterius  provehl  Quod 
si  in  via  ipsa  erratum  sit.  atque  homtnum  opera  in  iis  con- 
sumpta,  in  quibus  minime  oportebat ;  sequitur  ex  eo,  non 
in  rebus  ipsis  difRcultateni  oririj  quae  potestatis  nostrac  non 
sunt,  sed  in  intcllectu  huraano  cjusque  usu  et  applicatione ; 
quae  res  rcmedium  et  medicinam  suscipit.  Itaque  optimum 
fuerit  illos  ipsos  crrores  proponere  :  quot  enim  fucrint  er- 
rorum  impedimenta  in  practcrito,  tot  sunt  spei  ar^^umenta  in 
futurum,  Ea  vero  licet  in  his,  quae  superius  dicta  sunt,  non 
intacta  omnino  fuerint ;  tamen  ea  etiam  nunc  breviter,  verbis 
nudis  ac  simplicibus,  repraesentare  visum  est. 

xcv. 

Qui  tractaverunt  scientias  aut  empirici  aut  dogmatici  ^ 
fuerunt.  Empirici,  formicae  more,  congerunt  tantum,  et 
utuntur :  rationalcs,  aranearum  more,  telas  ex  se  conficiunt : 
apis  vero  ratio  media  cst,  quac  matcriam  ex  floribus  horti 
et  agri  elicit ;  sed  tamcn  eam  propria  facultate  vertit  et  dige- 
rit.  Ncque  absimile  philosophiae  verum  opificium  est ;  quod 
nec  mentis  viribus  tantum  aut  praecipue  nititur,  neque  ex 
historia     naturali     et     mcchanicis    experimentis    praebitam 

""  Demosth.  Phii.  iii.  pp.  iii}  iia.    Cp.  Phil.  i.  p.  40. 

*"  See  the  Preface  to  the  .Vovum  Organum,  and  Aphs.  fca,  64,  67. 

This  is  one  of  the  best  knonrn,  and  mnst  happily  exprcsscd,  of  Bacon*s 
Aphorisms.  But,  after  tho  explanations  alrc;idy  given,  it  does  not  appear 
to  roquire  any  annotalion.  The  last  sentence  shews  how  far  Bacon  was 
from  recommending  a  merely  empirlcal  philosophy. 
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matenam,  in  memoria  tntcgram,  sed  in  intcllectu  mutatam  et 
subactam,  reponit.  Itaque  ex  harum  facultatum  (experi- 
mcntalis  scilicet  et  rationalis)  arctiore  et  sanctiore  foederc 
(quoJ  adhuc  factum  non  est)  bene  sperandum  est 

XCVI. 

Naturalis  philosophia  adhuc  sincera  non  invenitur,  sed  in- 
fecta  et  corrupta  :  in  Aristotelis  schola,  per  logicam^^  in 
Platonis  schola,  per  theologiam  naturalem^**;  in  secunda 
schola"^'  Phitouis,  Procli,  et  aliorum,  per  mathematicam ; 
quae  philosophiam  naturalcm  tcrminare,  non  gencrarc  aut 
procreare  debet'^'^.  At  ex  philosophia  naturali  pura  et  imper- 
mista  meliora  speranda  sunt. 

•*  See  Aphs.  54,  63,  with  my  notes  on  theiii, 

"  See  Aph.  65,  with  my  notes.  Cp.  also  Aph.  46,  so  far  as  it  bears  on 
Final  Causes. 

"  Bacon  is  alluding  to  the  Neoplatonists,  thoufih,  properly  speaking,  the 
'sccunda  schola  Platonis  '  is  the  New  Acaderay.  On  thc  philosophy  of  the 
Neoplatonists,  see  Zeller  or  Ueber\%eg.  The  slightest  knowledge  of  their 
system  will  shew  the  justice  of  Bacon*s  criticism. 

"^  Cp.  De  Augmentis,  lib.  iii.  cap.  6,  which  the  sludent  should  read 
carefuUy  in  connection  with  this  Aphorism,  I  am  inclined  to  think  that 
Bacon  had  conceived,  though,  purhaiw,  not  very  clcarly,  the  true  rclation 
between  Physics  and  Mathematics.  The  most  general  axioms  of  Natural 
Philosophy  wcrc  to  bc  carefully  established  by  induction ;  thcn,  when 
they  had  been  stated  in  a  quantitative  form,  they  were  to  be  combined 
with  each  other,  and  worked  out  deductively,  by  means  of  malhematical 
calculatiuns,  into  all  their  ramifications  and  applications.  It  Is  needless 
to  add  tliat  thc  magnificcnt  achievemcnts  of  modern  science  (witness,  for 
inslance,  the  Priiieipia  or  Optics  of  Ne^^lon,  or  the  M<!caniquc  Analytiqne 
of  Lagrangc)  have  becn  due  at  least  as  much  to  mathematical  calculation 
as  to  inductive  generalisation.  The  more  advanced  sciences,  in  fact, 
bccomc,  in  their  later  stages,  mainly  mathematical.  But,  while  a  scicnce 
rcmains  in  its  carlicr,  or  inductive,  stage,  it  is  only  capable  of  mathematicaJ 
treatment,  if  at  all,  to  a  very  slight  degree.  This,  for  instance,  is  still  the 
case  with  the  scienccs  of  chemistry  and  physiology. 

The  purallel  passage  in  Bk.  li,  Aph,  8  ('  Optime  autem  cedit  inquisitiO 
naturalis,  quando  physicum  terminatur  in  matliematico*),  appears  to  apply 
specially  to  the  enumeration  and  mensuration  of  thc  ultimate  particles  of 
matter,  as  conceived  by  Bacon,  Hence,  it  might  be  contended  that  his 
view  of  the  functions  of  Malhematics  in  ihe  present  Aphorism  is  equally 
liinited.  But  I  am  inclined  lo  Lhink  that  here  the  remark  has  a  much 
widcr  hearing,  and  thrit  the  office  of  Mathcmatics,  as  contcmpiated  in  ii.  8, 
wuuld  be  only  a  spcclal  exempltlJcatioji  of  the  functions  here  ascribcd  to 
them. 
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Nemo  adhuc  tanta  mentis  constantia  et  rigore  tnventus  est, 
ut  decreverit  et  sibi  imposuerit  theorias  ct  notioncs  communes 
penitus  abolere,  et  intellectum  abrasum  et  aequum  ad  par- 
ticularia  de  int^ro  applicare  ^'*,  Itaque  ratio  illa  humana, 
quam  habcmus,  ex  multa  fidc,  et  multo  etiam  casu,  nec  non 
ex  puerilibus,  quas  primo  hausimus,  notionibus,  farrago  quae- 
dam  est  et  congerics. 

Quod  si  quis  actate  matura,  et  sensibus  integris,  et  mente 
repurgata,  se  ad  experientiam  et  ad  particularia  de  intcgro 
applicet,  de  eo  melius  sperandum  est  Atque  hac  in  parte 
nobis  spondemus  fortunam  Alexandri  Magni ;  neque  quis  nos 
vanitatis  arguat,  antequam  exitum  rei  audiat.  quae  ad  exuen- 
dam  omnem  vanitatem  spectat. 

Etenim  de  Alexandro  et  ejus  rebus  gestis  Acschines  ita 
loquutus  est :  Nos  certc  vitam  niortakm  non  vivimns ;  sed  in 
Jioc  nati  sumuSy  ut  postcritas  de  nobis  portcnta  narret  et  prae- 
dicet'* :  perinde  ac  si  Alexandri  res  gestas  pro  miraculo  ha- 
buissct. 

At  aevis  sequentibus  Titus  Livius  melius  rem  advertit  et 
introspexit,  atque  de  Alexandro  hujusmodi  quippiam  dixit''': 


"  This  reminds  us  of  Dcscartcs,  who  raay  possibly  havc  been  influenced 
by  reading  this  passage  and  the  Aphorisms  on  the  Idola.  For  an  account 
of  the  proccss  by  which  he  atlcmpted  to  clear  hts  mind  of  preconceived 
notions,  sec  the  First  Mcditation,  or  the  bcginning  of  the  Kirst  Part  of 
the  Principia,  or  the  earlier  portion  of  the  Dissertatio  de  Methodo, 
The  complcteness  with  which  he  attempted  to  carry  out  his  purpose 
may  be  judged  of  by  the  following  brief  passagc,  takcn  from  the  De 
Methodo:  *Sed  quod  ad  eas  opiniones  attinet,  quas  ego  ipse  in  cum 
usquc  dicm  fucram  aniplcxus,  nihil  melius  facere  me  posse  arbitrabar, 
quam  st  omnes  siniul  ct  seinel  c  mcntc  mca  delerem,  ut  deinde  vel  alias 
meliores  vel  ccrtc  casdem,  sctJ  postquam  maturae  rationis  examcn  suhiis- 
sent.  admitterem:  credebamque  hoc  pacto  longe  melius  me  ad  vitam 
regendam  posse  informan,  quam  si  veteris  aedificii  fundamenta  retinerem, 
iisque  tantum  principiis  innitcrer,  quibus  olim  juvenilis  aetas  mea,  nuUo 
unquam  adhibito  examine  an  veritati  congrucrent,  credulitatem  suam 
addixerat.* 

'*  Aescbines  in  Ctesiphontem,  p.  72.  §  133 :  Toiyaproi  ri  tS>p  avtXmaTta» 
Ka\  a3Tpo(rioicrjT<op  <<fi*  r)fi03»  ov  yiyoptp  \  Ou  yftp  fitov  y  tjpt'is  itifSpitmvnw 
fi«^ia»KafitVj  uXX*  ciV  napaio^oXoyiatf  roU  taofuvois  fit^  iifuii  /^u/ic»'. 

"  Livyi  ix,  17  ad  fin. 
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Eum  non  aliud  quavi  bepte  ausum  vana  contemn^re,  Atquc 
simile  etiam  de  nobis  judicium  futuris  temporibus  factum  iri 
existimamus  :  Nos  nil  magni  fecisse;  sed  tantum  ea,  quae  pro 
magnis  habentur^  minoris  fecisse.  Sed  interim  (quod  jam 
diximus)  non  est  spes  nisi  in  regcneratione  scientiarum  ;  ut 
eae  scilicet  ab  experientia  certo  ordine  excitentur  et  rursus 
condantur :  quod  adhuc  factum  csse  aut  cogitatum  nemo  (ut 
arbitramur)  afiirmaverit. 

xcviir. 

Atque  experientiae  fundamenta"'*  (quando  ad  hanc  omnino 


'"  This,  the  sixth,  is  one  of  the  most  important  of  the  'Grounds  of 
Hope.'  U  is  taken  from  the  future  construction  of  a  Natural  History, 
specially  adapted  to  tfie  wanls  of  Xatiiral  Philosophy  ('collecta  ad  in- 
fonnauUum  intellectum  iti  ordinc  ud  corrdcndaiii  pbilosophiam '),  and 
containing  a  record  of  experfments  as  well  as  obscrvations.  This  *  Natural 
History'  was  to  be  supplied  in  the  third  part  of  the  Instauratio  Magna, 
which  was  to  be  entitled  '  Phaenomena  Universi,  sive  Historia  Naluralis 
et  Expcrimcntalis  ad  condcndam  Philosophiam.'  Towards  constructing 
this  third  part  of  the  Instaur.^tio  several  attempts  were  made  by  Bacon, 
as  in  the  Hisloria  Ventorum,  Historia  Vitae  et  Moitisj  Historia  Densi 
et  Rari,  Sylva  Sylvarum,  &c.  These  works  are  collected  in  the  third 
volume  of  Ellis  and  Speddinj;'s  Edition,  pp.  1-680.  It  must  be  confessed, 
however,  of  these  pieces,  that  they  answer  but  very  iinperfectly  to  Bacon's 
conception  of  a  natural  hislory  as  delineated  in  this  .^phorism.  Far  the 
most  succcssful,  perhaps  thc  only  successful,  part  of  Liebig's  attack  on 
Bacon  is  directcd  against  tbis  class  of  his  writlngs. 

On  the  supreme  importance  which  Bacon  attached  to  the  collection  of 
observations  and  experiments  which  it  was  his  intention  to  make,  see 
Mr.  Spedding*s  Preface  to  the  Parasceue,  given  in  vol.  i.  of  the  Collected 
Works,  pp.  369-390.  I  cannot,  howevcr,  but  think  that  Mr.  Spedding 
slightly  exaggerates  the  importance  which  Bacon  attached  to  this  part  of 
his  rcform.  Surely  ^  tbe  novelty,  from  which  the  most  important  rcsults 
were  to  be  expected,'  if  we  are  to  selcct  any  one  part  of  the  scbcme  as 
such,  was  his  Inductive  Method.  'Spes  cst  una  in  inductione  vera.'  '  In 
hac  certe  inductione*  (namely,  induction  as  rcfornied  by  himself)  'spes 
maxima  sita  est.' 

It  may  be  rcmarked,  howevcr,  as  a  proof  of  the  great  importance  which 
Bacon  attached  to  his  Natural  History,  that,  when  he  published  theNovum 
Organum  in  its  fragmentary  form,  passing  ovcr  all  the  '  aiixilia  inlellectus' 
(see  lib.  ii.  Aph.  ai)  between  the  first  and  eighth,  he  thougbt  it  desirable 
to  append  an  dccount  of  the  latter,  as  fumishing  a  description  of  the  plan 
on  which  his  Natural  History  was  to  be  constructcd.  The  title  of  this 
Appendix  is  '  Parasceue  ad  Historiam  Naturalum  et  Experimentalem,'  or 
'  Dcscriplio  Historiac  Natura'is  et  Expcrimentalis,  Qualis  sufticiat  et  sit  in 
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devcniendum  cst)  aut  nulla,  aut  admodum  infirma  adhuc 
fuerunt  ;  nec  particularium  sylva  ct  materies,  vel  numero,  vel 
genere,  vel  certitudine,  informando  intellectui  competens,  aut 
uUo  modo  sufficicns,  adhuc  quaesita  cst  et  congesta.  Sed 
contra  homines  docti  (supini  sane  et  faciles)  rumores  quos- 
dam  experientiae,  et  quasi  famas  et  auras  ejus,  ad  philoso- 
phiam  suam  vcl  constitucndani  vcl  confirmandam  exceperunt, 
atque  illis  nihilominus  pondvis  lcf^itimi  testimonii  attribucrunt. 
Ac  veluti  si  regnum  aliquod  aut  status  non  ex  literis  ct 
relationibus  a  legatis  et  nuntiis  fide  dignis  missis,  sed  cx 
urbanorum  scrmunculis  et  ex  triviis  consilia  sua  ct  ncgotia 
gubernaret ;  omnino  talis  in  philosophiam  administratio,  qua- 
tenus  ad  experientiam,  introducta  est.  Nil  debitis  modis  ex- 
quisitum,  nil  verificatum,  nil  numeratiim,  nil  appcnsum,  nil 
dimensum  in  naturali  historia  reperitur'".  At  quod  in  obser- 
vatione  Lndefinitum  ct  vagum,  id  in  informatione  fallax  et 
infidum  cst.  Quod  si  cui  hacc  mira  dictu  videantur,  et  que- 
relae  minus  justae  propiora,  cum  Aristoteles  tantus  ipse  vir, 
et  tanti  regis  opibus  subnixus,  tam  accuratam  de  animalibus 
historiam  confecerit,  atque  alii  nonmilli  majore  diligcntia  (licet 
strepitu  minore)  multa  adjecerint,  et  rursus  alii  de  plantis,  de 
metallis,  et  fossilibus,  historias  ct  narrationcs  copiosas  con- 
scripserint ;  is  sane  non  satis  attenderc  et  pcrspiccre  vidctur, 
quid  agatur  in  praesentia.  Alia  enim  est  ratio  naturalis  his- 
toriae,  quae  propter  se  confecta  est ;  alia  ejus,  quae  collecta 
est  ad    informandum  intellcctum   in   ordine   ad    condcndam 


ordine  ad  liasin  ct  Kundamenta  Philosophiae  Verae.*  It  is  foUowed  by  a 
•  Catalogus  Historiarum  ParttcuUrium/  on  which  he  designed,  at  his 
leisure,  to  draw  up  a  Ibt  of  questions,  illustrattDg  the  true  method  of  en- 
quiry.  AVe  arc  infonned,  moreover,  by  Dr.  Rawlty  that  the  Sylva  Sylva- 
rum  was  the  last  work  on  which  Bacon  was  engaged.  In  that  case,  he 
must  have  suspended  the  composition  of  thc  Novum  Organum,  in  order  to 
carr/  on  his  Natural  History. 

^  Cp.  Parasceue,  Aph.  7.  On  the  necessity  of  accurately  weighing, 
mcasuring,  and  counting  in  conducting  observations  or  experimenls,  it  is 
now  ncedless  to  insist.  I  he  student  uill  hnd  a  brief  and  excellent  acconnt 
of  *  Mcthods  of  Observation'  in  WhewelTs  Novum  Organum  Renovatum, 
book  iii.  ch,  2.  If  he  wishes  to  pursue  the  subject  at  greater  lenglh,  he 
may  read  with  advantage  the  'Ihird  Book  of  Professor  Jevons'  Principles 
of  Scicnce,  entituled  '  Methoda  of  Measurcment.' 
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philosophiam  "*.  Atque  hae  duae  historiae  tum  alus  rebus,  tum 
praccipue  in  hoc  diflfcrunt ;  quod  prima  cx  illis  spccicrum 
naturalium  varietatem,  non  artium  mechanicarum  cxperi- 
menta  contineat.  Quemadmodum  enim  in  civilibus  ingcnium 
cujusque,  ct  occultus  animi  afTcctuumquc  sensus,  mclius  eH- 
citur,  cum  quis  iii  perturbatione  ponitur,  quam  alias  :  simili 
modo,  et  occulta  naturae  magis  se  produnt  per  vexationes 
artium,  quam  cum  cursu  suo  meant'^  Itaque  tum  dcmum 
bene  sperandum  est  de  naturah  philosophia,  postquam  historia 
naturalis  (quae  ejus  basis  est  et  fundamentum)  melius  instructa 
fuerit ;  antea  vero  minime. 

XCIX. 

Atque  rursus  in  ipsa  experimentorum  mcchanicorum  copta, 
summa  eorum,  quae  ad  intcllectus  informationem  maxime 
faciunt  et  juvant*  detegitur  inopia.  Mechanicus  cnim,  de  veri- 
tatis  inquisitlone  nullo  modo  sollicitus,  non  ad  alia  quam  quac 
operi  suo  subscrviunt  aut  animum  crigit  aut  manum  porrigit. 
Tum  vero  de  scientiarum  ulteriore  progressu  spes  bene  fun- 
dabitur,  quum  in  Historiam  Naturalem  recipicntur  et  ag^re- 
gabuntur  complura  experimenta,  quae  in  sc  nullius  sunt  usus, 
scd  ad  inventioncm  causarum  et  axiomatum  tantum  faciunt ; 
quae  nos  lucifera  experimenta,  ad  dififerentiam  fructiferorum^ 
appellarc  consuevimus  **".     Illa  autem  miram  habent  in  se  vir- 

^'  Bacou  constantly  iasists  on  the  subordination  of  Natural  History  to 

Natnral  Philosophy.  Biit  \X  is  difliLijlt  tn  cnnceive  any  philasophical  writer 
coliecting  natural  facts  ior  any  other  purpose  than  that  of  basing  on  them 
philosopbical  generalisations.  AristotlCj  certainly,  is  not  chargeable  with 
this  fault. 

It  was  not  on  any  difference  in  the  object  for  which  they  were  collected, 
but  on  the  number,  variety,  accuracy,  and  pcrtinency  of  the  obscrvations, 
and  on  the  distinctivc  character  ot  the  inductive  roethod  which  was  to  be 
applied  to  them,  when  collected,  that  Bacon  should  have  insisted  as  dis- 
tinguishing  thc  Natural  History  which  he  designcd  to  inaugurate  from  that 
of  his  predecessors. 

^"  Nature  best  discovers  her  secrets,  when  tortured  by  Art.  This  is  an 
excellent  illustration  of  the  advantage  which  Experiment,  at  least  in  many 
cases,  possesses  over  Observation.  Kor  the  differences  between  thc  two 
proccsses,  see  Mili's  Logic,  bk.  iii.  ch.  7,  or  my  Inductive  Logic,  ch.  a. 

*«• 

"  See  Aph.  70,  with  note  78. 


LIB.  T.  99 — loa. 


m 


tiitem  et  conditionem  j  hanc  videlicet,  quod  nunquam  fallant 
aut  frustrentur.  Cum  enim  ad  hoc  adhibeantur,  non  ut  opus 
ah'quod  efficiant  sed  ut  causam  naturalem  in  aliquo  revelent, 
quaquaversum  cadunt,  intcntioni  acque  satisfaciunt ;  cum 
quaestionem  terminent. 

C. 
At  non  solum  copia  major  experimentorum  quaerenda  est 
et  procuranda,  atque  ctiam  altcrius  gcncris,  quam  adhuc  fac- 
tum  est ;  sed  etiam  methodus^^  plane  alia  et  ordo  et  processus 
continuandac  et  provehendae  Experientiae  introducenda. 
Vaga  cnim  Experientia  et  se  tantum  sequens  (ut  superius  dic- 
tum  est^^)  mcra  palpatio  est,  et  homines  potius  stupefacit  quam 
informat.  At  cum  Experientia  lege  certa  procedet,  seriatim 
ct  contincnter,  de  scientiis  aliquid  mclius  sperari  poterit. 

CI. 
Postquam  vero  copia  et  materies  Historiac  Naturalis  et 
Expcricntiac,  talis  qualis  ad  opus  intellcctus  slvc  ad  opus 
philosophicum  requiritur,  praesto  jam  sit  et  parata ;  lamen 
nullo  modo  sufficit  intcllcctus,  ut  in  illam  materiem  agat 
sponte  et  memoriter ;  non  magis,  quam  si  quis  computationem 
ahcujus  ephemeridis  mcmoritcr  se  tcncrc  ct  superare  posse 
sperct,  Atque  hactenus  tamcn  potiores  meditationis  partcs 
quam  scriptionis  in  inveniendo  fuenmt ;  ncquc  adhuc  Expc- 
rientia  literata*^^  facta  est :  atqui  nuila  nisi  dc  scripto  inventio 
probanda  est.  Illa  vero  in  usum  inveniente,  ab  Experientia 
facta  demum  literata  melius  speranduui. 

CII. 

Atque  insuper  cum  tantus  sit  particularium  numerus  et  quasi 
exercitus,  isque  ita  sparsus  et  diffusus,  ut  intellectum  disgreget 


*'  What  follows  is  a  mcre  repetition  of  what  has  already  been  said  in 
the  preceding  Aphorisms. 

"  Aph.  83. 

"  He  is  speaking  hcre  of  experience,  that  is,  observations  and  experi- 
ments,  committed  to  wHting.  But  in  Aphs.  103,  110,  the  expression  '  expe- 
rientia  hterata*  is  used  in  the  s;)me  «^ense  as  in  the  passage  already  quoted 
from  thc  Dc  Angmentifi,  lib,  v.  cap.  2,  namely,  to  dcnotc  a  mcthod  of 
cunsulting  experience  intermediate  between  'mera  palpatio'  and  the 
•  novum  organum/    See  note  74  on  Aph.  70, 
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et  confundat,  de  velitationibus  et  Icvibus  motibus  et  transcur-» 
sibus  intellectus  non  bene  sperandum  est ;  nisi  fiat  instructio 
etcoordinatto,  per  tabulas  inveniendi**^  idoneas  et  bene  disposi- 
tas  et  tanquam  vivas,  eorum  quae  pertinent  ad  subjcctum  in 
quo  vcrsatur  tnquisitio,  atquc  ad  harum  tabulanim  auxllia 
praeparata  et  digesta  mens  appUcetur, 

CIII. 

Verum  post  copiam  particulanum  rite  ct  ordine  vcluti  sub 
oculos  positonim,  nonstatim  transeundum  estad  inquisitionera 
et  inventioiiem  novorum  particularium  aut  operum  ;  aut  saltem, 
si  hoc  fiat,  in  eo  non  acquiesccndum.  Neque  enim  negamus, 
postquam  omnia  omnium  artium  expcrimcnta  collecta  et  di- 
gesta  fuerint  atque  ad  unius  hominis  notJtlam  et  judicium 
pervenerintj  quin  ex  ipsa  traductionc  experimcntorum  unius 
artis  in  ah*as  multa  nova  inveniri  possint  ad  humanam  vitam 
et  statum  utilia,  pcr  istam  Experientiam  quam  vocamus  Lite- 
ratam^^;  sed  tamcn  minora  de  ea  speranda  sunt ;  majora  vcro 
a  nova  luce  Axiomatum  ^^  cx  particulanbus  ilHs  certa  via  et 
regTila  eductorum,  quae  rursus  nova  particularia  indicent  et 
designent.  Ncque  cnim  in  plano  via  sita  est  *",  sed  ascendendo 
et  descendendo  ;  asccndcndo  primo  ad  Axiomata,  descendendo 
ad  Opera. 

■•  He  is  alluding  to  Tables,  snch  as  those  which  are  given  in  the  early 
part  of  the  Second  Book. 

"'  Seenote  Sjon  Aph.  loi.  WemustrecoUectthatthedistinctionbctwcen 

*  Experientia  Litenita*  and  '  Interpretatio  Naturae  sive  Novum  Organum* 
is  that  thc  former  proceeds  '  ab  experimentis  ad  cxpcrimcnta/  the  bitter 

*  ab  experimcntis  ad  axlomata,  quae  et  ipsa  nova  expcrimenta  designent.* 
For  a  full  account  of  Experientia  Literata  and  the  various  modes  of  expe- 
rimenting  which  it  includes,  see  the  long  passage  at  the  end  of  De 
Augmentis,  lib,  ii.  cap.  5  (E.  and  S.,  vol.  i.  pp. 622-633).  Of  tbe  various 
modes  of  cxperimcnting,  Traductio  or  Translatio  is  only  one,  and  tlie 
'  traductio  expLTiiiicntoriim  unius  artls  in  alias,*  again,  is  only  one  variety 
of  this.  The  student  will  find  the  passage  in  the  De  Augmentis  above 
refcrred  to,  notwithstanding  its  length,  of  great  interest. 

"  Cp.  De  Augmentis,  I.  c. :  '  Nam  lumen  ipsum  ab  Interpretatione 
Naturac,  sive  Novo  Org<mo,  pctcndum  est.' 

"  Examples  of  the  upward  process  were  to  be  given  in  the  ScaU 
Intellectus,  or  fourth  part  of  the  Instauralio  Magna,  while  thc  downward 
process,  or  application  to  practlce,  was  resen-ed  for  the  sjxth  and  last 
parl. 
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CIV. 

Neque  tamen  permittendum  est,  ut  intellcctus  a  particulari- 
bus  ad  axioniata  remota  ct  quasi  generalissima  (qualia  sunt 
principia,  quac  vocant,  artium  ct  rerum)  saliat  et  volet ;  et  ad 
eonim  immotam  veritatem  axiomata  mcdia  probet  et  ex- 
pediaf^":  quod  adhuc  factum  estjprono  ad  hoc  impetu  naturali 
intellcctus,  atquc  etiam  ad  hoc  ipsum,  per  demonstrationes 
quae  fiunt  per  syllogismum,  jampridem  edocto  et  assuefacto*'*. 
Sed  de  scientJis  tuni  demum  bene  sperandum  est,  quando  per 
scalam  veram,  et  per  gradus  continuos  et  non  intermissos  aut 
hiulcos,  a  particularibus  ascendctur  ad  axiomata  minora,  et 
deinde  ad  media,  alia  aliis  superiora,  et  postremo  dcmum  ad 
generalissima.  Etenim  axiomata  infima  non  multum  ab  ex- 
perientia  nuda  discrcpant.  Suprcma  vcro  illa  ct  gcneralissima 
(quae  habentur)  notionalia*^  sunt  et  abstracta,  et  nil  habent 
solidi.  At  media  sunt  axiomata  illa  vera  et  solida  et  viva,  in 
quibus  humanae  res  et  fortunae  sitae  sunt^*;  et  supra  haec 
quoque,tandem  ipsa  illa  generalissima  ;  talia  scilicet  quae  non 
abstracta  sint,  sed  per  haec  media  vere  limitantur^'^. 

Itaque  hominum  intellectui  non  plumae  addendae,  scd 
plumbum  potius  ct  pondcra^^;  ut  cohibcant  omncm  saltum 


"  Cp.  Aph.  19  and  note  aa. 

"•  Cp.  Aph.  30. 

"  That  is,  founded  in  the  notions  of  the  liuman  mind,  instead  of  in  the 
realities  of  nature. 

•'  Cp.  the  last  paragraph  of  Aph.  66,  and  notc  55. 

"  Tlut  is,  such  as  may  be  shown  to  include  the  axiomata  media,  ]aws,  m 
fact,  of  which  the  axiomata  media  are  partictiliLr  cases,  admitting  of  verifi- 
cation.  The  laws  of  motion,  as  now  stated,  or  the  !aw  of  gravity,  or  the 
law  of  dcfinite  proportions  in  Chemistry,  woiild  be  instances  of  the  kind  of 
'axiomata  generalissima*  which  B.icon  had  in  vicw.  With  ihem  we  may 
compare  such  *abstract  and  notional '  first  principles,  as  *  Ever)'  body  seeks 
its  own  place/  or  *  The  celestial  motions  are  circnlar/  or  *  Nature  does 
nothing  in  vain,*  It  was  not  the  generality  of  the  old  'axiomata  general- 
issima/  but  their  vagueness  and  the  slight  cxtent  to  which  they  rested  on 
ascertaincd  facts,  and  the  unwillingncss  of  men  to  subniit  them  lo  verifi- 
cationf  whicb  caused  them  to  be  so  scrious  an  obstacle  to  the  advance  of 
science.  No  laws,  of  which  we  can  at  present  form  any  conception,  can  be 
more  general  than  the  Laws  of  Mutioii,  but,  at  tbe  same  dme,  no  gener.4|- 
isations  can  be  more  preciscly  stalcd,  and  nonc  can  rcst  on  a  widcr  basis  of 
evidence  or  account  for  a  larger  number  of  facts. 
^    "  The  tnith  is  that  mcn  require  both  wings  and  ballast.    A  man  caunot 
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et  volatum.  Atque  hoc  adhuc  factum  non  est ;  quum  vero 
factum  fuerit,  mclius  de  scientiis  sperarc  licebit 

CV. 

In  constituendo  autem  axiomate,  forma  inductionis  alia 
quam  adhuc  in  usu  fuit  excogitanda  est ;  caque  non  ad 
principia  tantum  (quac  vocant)  probanda  et  invenienda,  scd 
etiam  ad  axiomata  rainora  et  media,  denique  omnia.  Inductio 
cnira  quac  procedit  per  enumerationem  simplicem  ''^*  res  puer- 
ilis  est,  et  precario^^  concludit,  ct  periculo  exponitur  ab 
instantia  contradictoria"*,  et  plerunique  secundum  pauciora 
quam  par  est,  et  ex  his  tantummodo  quae  praesto  sunf^, 
pronunciat.  At  inductio^  quae  ad  inventionem  et  demonstra- 
tionem   scientiarum  et  artium  erit  utilis'-'*,  naturam  separare 

have  too  fertilc  an  imagination,  but  his  imaginative  powers  should  be  com- 
bineU  with  a  keen  pertjeption  of  Ihe  requirements  of  evidcnce  and  with 
corresponding  critical  acumen.    Bacon  has  real3>-  hit  thc  mark  in  Aph.  57. 

"  On  thc  Inductio  pcr  Enumcrationcm  SimpUcem,  and  the  distinction 
between  it  and  Scientific  Induction  ('quae  ad  inventionem  et  demonstra- 
tionem  scicntiarum  ct  artium  cst  utills'),  scc  my  Inductive  Logic,  ^rd  cd,, 
pp.  7-9,  122-134,  3i4-3ar,  374-393.  In  reading  these  passages,  the  studenl 
must  distinguish  between  the  legitimate  and  iUegitimate,  as  well  as  bctwccn 
ihe  necessary  and  unnecessary,  employment  of  Ihe  Inductio  per  Enximera- 
tioncm  Simplitem. 

*'^  That  is,  on  no  ccrtain  grounds. 

*'^  h  single  contradictory  instance  is  gcncrally  sufficient  to  ovcrthrow  an 
induction  based  on  sfmple  emimerationj  but,  wherean  induction  isbascdon 
elimination  and  seems  to  estabUsb  a  causal  connection,  the  strong  pre- 
sumption  is  that  any  cxception  is  apparent  only  and  is  rcally  duc  to  some 
countcracting  cause.  Cp.  Cogitata  et  Visa  (E.  and  S.,  vol.  iii.  p.  618): 
'  Visum  cst  ei,  talem  inductionis  formam  inveniendam,  quae  ex  aliquibus 
gcncraliter  concludat ;  ita  ut  instanliani  contradictoriam  invcniri  non  posse 
demonstretur.* 

^'  Thus,  a  man  living  in  one  part  of  the  globc  might  infer  from  the  men 
whom  hc  had  secn  that  all  men  are  white,  a  man  living  in  another  part  that 
alt  mcn  are  black,  and  so  on. 

*^  This  is  Scientific  Induction,  as  distinguishcd  from  Inductio  pcr  Enu- 
nierationem  Simplicem.  But,  though  Bacon  had  formcd  the  idea  of  a 
Scientific  Induction,  or  a  process  of  elimination  by  means  of  which  causcs 
mif^ht  be  detected,  his  own  account  of  Ihe  process  and  of  the  rules  by 
which  it  should  be  conducted  is  vague  and  not  sufficiently  adaptcd  to 
practice.  Subsequent  writers,  especially  Sir  John  Herschel,  Dr.  Whewell, 
and  Mr.  Mill,  have  rendered  these  rules  at  once  more  precise  and  beltcr 
adaptcd  to  practice.    See  nolcs  on  Bk.  il.  Aphs.  11-18,  and  Iniroduction^ 
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debet,  per  rejectiones  et  exclusiones  debitas;  ac  detndcj  post 
negativas  tot  quot  sufficiunt,  supcr  alTirmativas  concludere'**' ; 
quod  adhuc  factum  non  est,  ncc  tentatum  certe,  nisi  tantum- 
modo  a  Platone  \  qui  ad  excutiendas  ^  definitioncs  et  ideas^ 

"  There  can  be  no  question  that  Bacon  is  here  alluding  to  the  Method 
of  Exclusions,  of  which  he  gives  an  instance  in  Bk,  ii.  Aph.  18.  See  note 
68  on  the  ambiguous  passage  in  Bfc.  i.  Aph.  69.  The  second  of  the  altern- 
ative  explanations,  which  were  there  proposed,  is,  of  couree,  the  one  whlch 
is  appiicablo  here. 

The  defects  of  Bacon*s  Mcthod  of  Exclusion  ffor  a  further  account 
of  which  see  §  9  of  thu  Introduction  to  this  edition  and  Mr.  Ellis^s  Preface 
to  Bacon*s  Philosophical  Works,  E.  and  S.,  vol.  t.  pp.  22-39)  3'*c  tolerably 
obvious.  There  is,  first,  the  difficulty,  amounting,  in  most  cases,  ahnost  to 
impossibility,  of  ascertnining  that  all  thc  possiblc  explanations  or  causes 
of  the  given  phenomenon  have  been  passed  in  review.  Then,  again,  we 
not  only  require  rules  to  excludc  false  theories,  but  also  tests  to  satisfy 
ourselvcs  of  thc  truth  of  the  theory  which  wc  ultimatcly  adopt.  Thcse, 
howevcr,  Bacon  nitght  have  maintained,  are,  at  least,  suggested  in  ii.  15, 
and,  to  a  certain  txtcnt,  supplicd  in  some  of  the  Praerogativae  Instantianmi. 

*  But  in  the  Temporis  Partus  Masculus  (E.  and  S.,  vol.  iii.  p.  550)  he 
abuses  Plato,  amongst  other  things,  for  his  Induction,  and  apostrophises 

him  thus:  * animosque  vagis  inducttonibus  tentares  et  exsolveres.* 

By  the  Platonic  Induction  in  that  aiid  thc  present  passage,  he  probably 
means  two  diffcrent  things.  In  Ihe  Tcmporis  Partus  Masculus,  hc  is 
alluding  probably  to  what  is  usually  understood  by  the  Pl.itonic  or  SocTatic 
Induction,  the  frraicTiKol  \uyoi,  or  vapa^oki]^  which  (except  in  the  fact  that  it 
generally  argues  from  a  number  of  instances,  instcad  of  generally  arguing 
from  a  single  instance)  answers  to  the  Example  of  Aristolle  or  thc  Analogy 
of  modem  Logic.  For  an  account  of  this  mode  of  reasoning,  see  the 
Introduction  to  MansePs  Edition  of  Aldrich,  ^th  cd.,  p,  xx.  Bul  the  'fonna 
inductionis*  to  which  Bacon  alludes  in  this  Aphorism  is  undoubtedly  thc 
Method  of  Exclusion,  as  practised  by  Plato.  When  he  wishcs  to  settle 
the  meaning  of  a  term,  his  usual  method  (of  which  we  may  see  an  excellent 
instance,  with  regard  to  Stirnioo-iV^,  in  the  ist  book  of  the  Republic)  is 
to  bring  forward  a  number  of  interloculors,  who,  one  after  Ihe  other,  make 
the  attempt ;  cach,  in  his  tum,  is  refuted,  gcncrally  by  an  application 
of  Ihe  Socratic  TrnpnjSoXpj,  or  induction  in  the  sense  jiist  described;  then, 
the  question  is  eithcr  lcft  unsettled  (;»s  in  the  Euthyphron),  or  Socrates 
himself  proposes  a  definilion,  which  is  accepted  as  final.  Biit,  if  the 
afhrmativc  Socrates  stands  his  ground,  it  is  only  t>ecause,  as  Mr.  Grote 
says,  thcrc  Is  no  ncgalivc  Socratcs  to  cross-qucstion  him.  In  fact,  this 
allusion  to  the  Platonic  Mcthod  of  Rejection  brings  into  prominence  the 
objections  to  the  metJiod  generally.  How  can  we  be  certain  that  all 
the  possible  definitions  have  been  startcd,  and  what  guarantee  have  we 
of  Ihe  correctness  of  the  one  which  is  ultimately  adopted? 

^  This  word  implie^  both  discussion  and  dctcrmination. 

'  The  word,  1  think,  hcrc  stands  for  thc  tScai  of  Flato.     Its  use  as 
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hac  certe  forma  inductionis  aliquatenus  utitur.  Verum  ad 
hujus  intluctionis,  sive  demonstrationls  *,  instructionem  bonam 
et  legitimam  quamplurima  adhibenda  sunt,  quae  adhuc  nullius 
mortalium  cogitatbnem  subiere ;  adeo  ut  in  ea  major  sit  con- 
sumenda  opera,  quam  adhuc  consumpta  est  in  syllogismo*. 
Atque  hujus  inductionis  auxilio,  non  solum  ad  axiomata 
invcnienda,  verum  etiam  ad  notiones  terminandas^  utcndum. 
est.     Atque  in  hac  certe  induciione  spes  maxima  sita  est. 

CVI. 

At  in  axiomatibus  constituendis  per  hanc  inductionem, 
examinatio  et  probatio  etiam  facienda  est,  utrum  quod  con- 
stituitur  axioma  aptatum  sit  tantum  et  ad  mensuram  factuni 
eorum  particularium  ex  quibus  extrahitur;  an  vero  ^it  am- 
plius  ct  latius'^.  Ouod  si  sit  amplius  aut  latius,  videndum 
an  eam  suam  amplJtudinem  et  latitudinem  per  novorum 
particularium  designationem,  quasi  fide-jussione  quadam, 
firmet^;  ne  vel  in  jam  notis  tantum  haereamus,  vel  laxiore 


•=  notiones,  was,  bcfore  the  time  of  David  Buchanan  and  Descartes,  ex- 
ceedingly  rare.  See  Hamilton  on  Reid,  Appentlix,  Note  G,  where  the 
Siudent  will  find  a  most  interesting  account  of  the  history  of  the  word. 
In  Aph.  33  and  elsewhere,  Bacon  uses  it  in  its  scholastic  sense,  as  appro- 
priated  to  the  forms  of  the  Diviac  Mind,  *divinae  mentis  ideae/  See  note 
29  on  Aph.  33. 

*  Bacon  prubably  uses  this  term,  usually  appropriated  to  mathematical 
proof,  of  set  purposc.  Hc  conccivcd,  and  conccivcd,  I  think,  rightly,  that 
Induction^  if  properly  conductedi  is  capable  of  alfording  evidence  positively 
certain. 

*  Any  one  acquaintcd  with  the  subsequent  history  of  scientific  discovery 
and  scientific  meihod  will  admiire  the  wonderful  foresight  displayed  by 
Bacon  in  this  scntencc. 

*  Thus,  for  instaace,  if  we  arrive  at  a  true  axiom  on  the  nature  of  heat, 
we  shall  be  better  ahle  to  define  the  term  or  notion.  Cp.  Aph.  14  and 
note  17. 

'  Cp.  Aph.  70  and  note  72.  We  here  again  come  across  the  dtstinction 
since  expressed  by  thc  terms  '  Empirical  Law '  and  '  Law  of  Nature.* 

'  Mr.  Adamson  ( Encyclopaedla  Britannica,  vol.  iii.  p.  217)  is  quite  right 
in  saying  that  this  Aphorism  appcars  to  introduce  thc  idca  of  hypothesb. 
He  might  also  have  added  Ibat  it  introduccs  the  idca  of  verification, 
inchiding  prcdiction.  As  to  Ihe  nature  of  the  '  fidejussio,'  I  may  remark 
tiiat  the  circumstancc  of  3  scicntific  generalisation  enabling  us  to 
predict   the   future   atfords   a   strong   confirniation    of  its  truthj  tbough 
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foHasse  complexu  umbras  et  formas  abstractas,  non  soHda  et 
determinata  in  materia,  prensemus.  Haec  vero  cum  in  usum 
vcnerint,  solida  tum  demum  spes  merito  aflTulscrit. 

CVII. 
Atque  hic  etiam  resumendum  est,  quod  superius  dictum 
est'-' de  Naturali  Philosopliia  producta  et  scientiis  particulari- 
bus  ad  cam  reductis,  ut  non  fiat  scissio  et  truncatio  scienti- 
aruni ;  nara  etiam  absque  hoc  minus  de  progressu  sperandum 
est. 

CVIII. 

Atque  de  desperatione  tollenda  et  spe  faciendaj  ex  praete- 
riti  temporis  crroribus  valcre  jussis  aut  rectificatis,  jam  dictum 
est.  Vidcndum  autcm  et  si  quae  alia  sint  quac  spem  faclant. 
Illud  vero  occurrit ;  si  hominibus  non  quaerentibus,  et  aliud 
agentibus,  multa  utilia,  tanquam  casu  quodam  aut  per  oc- 
casionem,  inventa  sint ;  nemini  dubium  csse  posse,  quin 
iisdem  quacrentibus  ct  hoc  agentibuSj  idque  via  et  ordine, 

it  does  not  positively  prove  it.  Sec  my  Inductive  Logic,  jrd  ed., 
pp.  II 5-1 19. 

Mr.  Spcdding  very  appasitely  quotes  thc  following  passage  from  Valcrius 
Tenninus  (E.  and  S.,  vol.  iii.  p.  242):  'That  the  discovery  of  new  works 
and  aclive  directions  not  known  before,  is  the  only  trial  to  be  acceptcd  of; 
and  yet  nol  Ihat  neither,  \\\  case  where  one  particnlar  giveth  light  to 
anothcr;  but  where  particulars  induce  an  axiom  or  observation,  whirh 
axiom  found  out  discovereth  and  dcsigneth  new  particulars.  That  the 
nature  of  thJs  trial  is  not  only  upon  the  point,  whether  the  knowledge 
bc  profitabie  or  no,  but  even  upon  the  point  whether  the  knowlcd^^c  bc 
true  or  no ;  not  bccause  you  may  always  conclude  that  the  Axiom  which 
discovereth  ncw  instances  is  truc,  but  contrariwise  you  may  safely  conclude 
that  if  it  discover  not  any  new  instance  it  is  in  vain  and  untrue.' 

"  See  Aphs.  79,  80,  with  the  notes  upon  them.  Here,  as  in  those 
Aphorisms,  thcrc  seems  to  be  some  confusion  bctwecn  Natnral  Philosophy 
and  the  Philosophia  Prinia.  The  metaphors  'scissio  et  truncatio  '  cer- 
tainly  apply  to  the  Philosophia  Prima,  as  described  in  De  Augmentis, 
Ub.  iii.  cap.  r,  rather  than  to  Natural  Philosophy,  as  described  in  the  sub- 
sequenl  chapters  of  the  same  Book. 

Of  the  justicc,  howcvcr,  of  Bacon's  rcmark,  and  of  its  supreme  import- 
ance,  there  can  be  no  doubt.  The  results  of  Ihe  labours  of  specialists 
require  to  bc  gathered  together  into  one  science,  and  thc  various  scicnces 
themselves  to  be  compared  and  brought  into  hamiony,  if  human  knowle*ige 
is  to  progrcss  as  a  whole  and  we  are  to  command  a  real  insight  into  the 
ways  of  nature. 
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non  impetu  et  desultorie,  longe  plura  detegi  necesse  sit. 
Licet  enim  semel  aut  iterum  accidere  possit,  ut  quispiam  in 
id  forte  fortuna  incidat,  quod  magno  conatu  et  de  industria 
scrutantem  antea  fugit ;  tamen  in  summa  rerum  procuJdubio 
contrarium  invenitur.  Itaque  longe  plura  et  meliora,  atque 
per  minora  intervalla,  a  rationc  et  industria  et  directione  et 
intentione  bominum  speranda  sunt,  quam  a  casu  et  instinctu 
animaliiim  et  hujusmodi,  quae  hactenus  principium  inventis 
dedenint. 

CIX. 

Etiam  illud  ad  spcm  trahi  possit,  quod  nonnulla  ex  his  quae 
jam  inventa  sunt  ejus  sint  gcneris  ut  antequam  invcnircntur 
haud  facile  cuiquam  in  mentem  venisset  de  iis  aliquid  sus- 
picari ;  sed  plane  quis  illa  ut  impossibilia  contempsisset, 
Solent  enim  homines  de  rebus  novis  ad  exemplum  veterum, 
et  secundum  phantasiam  ex  iis  praeceptam  et  inquinatam, 
hariolari  ;  quod  genus  opinandi  fallacissimum  est,  quando- 
quidem  multa  ex  his  quae  cx  fontibus  rcrum  petuntur  per 
rivulos  consuctos  non  fluant. 

Veluti  si  quis,  ante  tormentorum  igneorum  '^*  inventionem, 
rem  per  effectus  descripsisset,  atque  in  hunc  modum  dixisset: 
inventum  quoddam  detectum  esse»  per  quod  muri  et  muni- 
tiones  quaeque  maximae  ex  longo  intervallo  concuti  et  dejici 
possint ;  homines  sane  de  viribus  tormentorum  et  machinarum 
pcr  pondcra  et  rotas  et  hujusmodi  arictationes  et  impulsus 
multiplicandis,  multa  et  varia  secum  cogitaturi  fuissent ;  de 
vento  autem  igneo",  tam  subito  et  violenter  se  expandente 


^^  Cannon.  *  Large  pieces,  Mhich  were  conveycd  qn  cars  or  carriages, 
were  caMed  karrcnbitchse,  but  soon  after  also  canna,  cannon.*  '  These 
karrenbllclisen  witb  a  wheel  were  invenled  in  Germany  in  the  beginning  of 
the  sixtecnth  cciitury/  *Martin  Bellay,  speakiiig  of  the  leagiie  formed 
between  the  emperor  Charles  V  and  popc  Leo  X  against  France,  and  the 
siege  of  Parma  iinderlaken  in  the  year  1521,  says,  "  De  ceste  hcure  \X 
furent  inventfcs  Ics  harcqiwebouzes  qu'on  tiroit  sur  une  fourchette." ' — 
Beckmann's  History  of  Inventions. 

"  Beckmann  *is  inclined  to  accede  to  the  opinion  of  those  who  belicve 
that  gunpowder  was  invcnted  in  India,  and  brought  by  the  Saracens  irom 
Africa  to  the  Europeans,  who  however  improved  the  preparation  of  it,  and 
found  out  different  ways  of  employing  it  in  war.*  *  The  prepamtion  of 
gunpowder/  he  thinks,  *  became  known  in  Europe  in  the  thirteenth  cen- 
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ct  exsufflante,  vix  unquam  aliquid  alicujus  imaginationi  aut 
phantasiae  occursurum  fuisset ;  utpote  cujus  exemplum  in 
proximo  non  vidisset,  nisi  forte  in  terrae  motu  aut  fulmine, 
quae,  ut  magnalia  naturae  et  non  imitabilia  ab  honiinc, 
homines  statim  rejecturi  fuissent. 

Eodem  modo  si,  antc  fili  bonibycini'-  inventionem,  quis- 
piam  hujusmodi  sermonem  injecisset:  esse  quoddam  fili  gcnus 
inventum  ad  vestium  et  supellectilis  usum,  quod  filum  linteum 
aut  laneum  tenuitate,  et  nihilominus  tenacitate,  ac  etiam 
splendore  et  mollitie,  longe  superaret ;  homines  statim  aut 
dc  serico  aliquo  vcgctabili,  aiit  dc  animalis  alicujus  pilis 
delicatioribus,  aut  de  avium  plumis  et  lanugine,  aliquid  opi- 
naturi  fuissent ;  verum  de  vermis  pusilH  textura,  eaque  tam 
copiosa  et  sc  renovantc  et  anniversaria,  nil  fuisscnt  certe 
commenturi.  Quod  si  quis  etiam  de  vermi  verbum  aliquod 
injecisset,  ludibrio  certe  futurus  fuisset,  ut  qui  novas  aranearum 
operas  somniaret. 

Similiter,  st  ante  inventionem  acus  nauticae  ^'■^  quispiam 
hujusmodi  sermonem  intulisset :  inventum  esse  quoddam 
instrumentum,  per  quod  cardincs  et  puncta  coeli  cxacte  capi 
et  dignosci  possint;  homines  statim  dc  magis  exquisita  fabri- 
catione  instrumentorum  astronomicorum  ad  multa  et  varia, 
per  agitationem  phantasiae,  discursuri  fuissent ;  quod  vero 
aliquid  inveniri  possit,  cujus  motus  cum  coelcstibus  tam  bene 
conveniret,  atque  ipsum  tamen  ex  coelestibus  non  essetj  sed 


tury,  about  the  same  time  that  the  usc  of  the  Greek  fire,  of  which  there 
were  many  kinds,  began  to  be  lost.' 

'*  Silk  (sericum)  was  so  called  as  coming  from  tlie  country  of  tlie  Seres 
or  Chinesc,  where  ils  cultivation  appcars  to  go  back  to  the  highest  an- 
tiquily,     It  was  known  both  to  the  Grecks  and  Romans. 

"  The  Mariner's  Compass.  '  Tlie  directive  power  of  thc  magnct  scems 
to  have  bcen  unknown  in  Europe  till  late  in  thc  twclfih  century.  It  ap- 
pears,  however,  on  very  good  authority,  that  it  was  known  in  China,  and 
throughoiit  the  East  generally,  at  a  very  remote  period.  »  »  •  »  »  At 
first,  llie  Chincse  would  appear  lo  have  used  it  exclusively  for  guidancc  in 
iravclling  by  land.  The  earliest  date  at  which  wc  hear  of  thcir  using  it  at 
sea  is  somewhcre  about  300  a.d."  Chambers'  Encyclopaedia.  It  is  some- 
times  stated  that  Marco  Polo  brought  the  Compass  with  him  from  China 
to  Italy  in  1260,  but  there  is  evidence  of  its  use  in  Europe  In  tbc  previous 
century. 
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tantum  substantia  lapidea  aut  metallica  ^*,  omnino  incredibilc 
visum  fuisset.  Atque  haec  tamen  ct  similia  per  tot  mundi 
aetatcs  homines  latuerunt,  nec  per  philosophiam  aut  artes 
rationalcs  invcnta  sunt,  sed  casu  et  per  occasioncm  ;  suntque 
illius  (ut  diximus)  generis,  ut  ab  iis  quae  antea  cognita  fuerunt 
p(ane  heterogcnea  et  remotissima  sint,  ut  praenotio  aliqua 
nihil  prorsus  ad  illa  conducere  potuisset. 

Itaque  sperandum  omnlno  est,  esse  adhuc  in  naturae  sinu 
multa  excellentis  usus  rccondita,  quae  nullam  cum  jam  in- 
ventis  cognationem  habent  aut  parallelismum.  sed  omnino 
sita  sunt  extra  vias  phantasiae ;  quae  tamen  adhuc  inventa 
non  sunt ;  quae  proculdubio  per  multos  saeculorum  circuitus 
et  ambages  et  ipsa  quandoquc  prodibunt,  sicut  illa  superiora 
prodierunt ;  sed  per  viam,  quam  nunc  tractamus,  propere  et 
subito  ct  simul  repraesentari  ^'*  et  anticipari  possunt. 

CX. 

Attamen  conspiciuntur  et  alia  invcnta  ejus  generis,  quae 
fidem  faciant,  possc  genus  humanum  nobilia  inventa,  etiam 
ante  pedes  posita,  praeterire  et  transilire.  Utcunque  enim 
pulveris  tormcntarii  vcl  fili  bombycini  vel  acus  nauticae  vel 
sacchari  vel  papyri  vel  similium  inventa  quibusdam  rerum 
ct  naturae  proprietatibus  niti  videantur,  at  certe  imprimcndi 
artificium  ni!  habct  quod  non  sit  apertum  et  fcre  obvium. 
Et  nihilominus  homines,  non  advertentes  literarum  raodulos 
difficilius  scilicct  collocari  quam  literae  pcr  motum  manus 
scribanturj  sed  hoc  interesse,  quod  literarum  moduli  semel 
collocati  infinitis  impressionibus,  literae  autem  per  manum 
exaratae  unicae  tantum  scriptioni,  sufficiant ;  aut  fortasse 
iterum  non  advertentes  atranientum  ita  inspissari  posse,  ut 
tingat,  non  fluat ;  praesertim  ^*^  Htcris  resupinatis  et  impres- 
sione    facta    desuper ;    hoc    pulcherrimo  invento    (quod    ad 


"  In  Bk.  ii.  Aph.  36,  an  '  instnntia  crucis'  is  proposed  for  the  purpose  of 
tletcrmining  the  ciuso  of  thc  PoLirity  of  thc  Ncedle. 

"  *  Be  presenled  at  once/  without  any  delay,  This  word,  besides  ils 
ordin:iry  meaning,  has  two  others :  (a)  to  pay  on  the  spof;  to  pay  in 
ready  money :   ((3)  to  perlorm  an  act  immediately,  without  delay. 

'"  This  is  ):iven  as  a  rcasua  why  ink  was  needcd,  which  should  stain 
without  running. 
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doctrinanim    propagationem    tantum   faclt)   per   tot  saecula 
carucrunt ". 

Solet  aulem  mens  humana,  m  hoc  inventionis  curriculo,  tam 
laeva  sacpenumero  et  male  composita  esse,  ut  primo  diffidat, 
ct  paulo  post  se  contemnat ;  atque  primo  incredibile  ei  vide- 
atur  aliquid  tale  inveniri  posse,  postquam  autcm  inventum 
stt,  incrcdibiJe  rursus  videatur  id  homincs  tamdiu  fugere 
potuisse.  Atque  hoc  ipsum  ad  spem  rite  trahitur;  superesse 
nimirum  adhuc  magnum  invcntorum  cumulum,  qui  non  solum 
cx  operationibus  incognitis  cruendis,  sed  et  ex  jam  cognitis 
transfercndis  ct  componcndis  ct  applicandis,  pcr  eam  quam 
diximus  Experientiam  Literatam  ^^  deduci  possit. 

CXI. 

Ncque  illud  omlttendum  ad  faciendam  spcm  :  rcputent  (si 
placet)  homines  infinitas  ingenii.  tcmporis,  facultatum  ex- 
pensas,  quas  homincs  in  rebus  et  studiis  longe  minoris  usus 
ct  pretii  collocant ;  quorum  pars  quota  si  ad  sana  et  solida 
verteretur,  niilla  non  dtfScuItas  .superari  possit.  Quod  idcirco 
adjungere  visum  est,  quia  plane  fatemur  Historiae  Naturalis 
et  Experimcntalis  collectionem,  qualem  aninio  metimur  et 
qualis  esse  dcbet,  opus  cssc  magnum,  et  quasi  regium,  et 
multae  opcrac  alque  impensae. 

CXII. 

Intcrim  particularium  multitudinem  nemo  reformidet,  quin 
potius  hoc  ipsum  ad  spem  revocet.  Sunt  cnim  artium  et 
naturae  particularia  Phaenomcna  manipuli  instar  ad  ingenii 

*^  The  honour  of  Ihe  invention  of  printing  from  moveable  types  has 
bccn  much  disputcd,  It  is  (fenerally  ascribcd  either  to  Juhn  Lorenzu 
Koster  of  Haarlem  or  to  John  (Juttemberg  of  Mainz.  AIl  that  we  can  say 
uiih  certainty  is  that  it  is  due  to  the  middle  of  the  fiftecnth  century.  In 
ordcr  to  carry  the  art  to  any  perfcction,  it  was  necessary  to  invent  not 
only  moveablc  typcs.  but  also  an  ink  more  viscous  and  tenacious  than  the 
ordinary  ink.  It  may  be  added  that  the  Chinese  had  from  time  immemo- 
rial  becn  acquainted  with  the  art  of  printing  from  blocks  of  wood.  What 
constitutcd  the  novclty  of  European  printing  was  the  use  of  moveable 
types, 

"  This  expressicn  is  herc  used  in  tbe  same  scnse  as  in  Aph.  loj  and  th; 
De  Augmentis. 


3to 


NOVUM  OJtGANUM, 


commenta,  postquam  ab  evldentia  rerum  disjuncta  et  ab- 
stracta  fuerint.  Atque  hujus  viae  exitus  in  apcrto  est,  et  fere 
in  propinquo ;  alterius  exitus  nullus,  sed  implicatio  infinita. 
Homines  enim  adhuc  parvam  in  Experientia  morani  fecerunt, 
et  eam  leviter  perstrinxerunt,  sed  in  meditationibus  ct  com- 
mentationibus  ingenfi  infinitum  tempus  contrivemnt.  Apud 
nos  vero  si  esset  pracsto  quispiam  qui  de  facto  naturae  ^  ad 
interrogata  responderet,  paucorum  annorum  esset  inventio 
causarum  et  scientiarum  omnium. 

cxriL 

Etiam  nonnihil  hominibus  spei  fieri  posse  putamus  ab  ex- 
emplo  nostro  proprio  ;  neque  jactantiae  causa  hoc  dicimus  sed 
quod  utilc  dictu  sit.  Si  qui  diffidant,  mc  vidcant,  homincm 
inter  hominesaetatis  meae  civiJibus  ncgotiis  occupatissimum^", 
nec  firma  admodum  valetudine  (quod  magnum  habet  temporis 
dispendium),  atquc  in  hac  rc  planc  protopirum^',  et  vestigia 
nullius  scquutum,  neque  haec  ipsa  cum  ullo  mortaiium  com- 
municantem,  et  tamen  veram  viam  constanter  ingressum  et 
ingenium  rebus  submittcntem,  hacc  ipsa  ahquatenus  (ut  ex- 
istimamus)  provexisse  :  et  deinceps  videant,  quid  ab  homini- 
bus  otio  abundantibus,  atque  a  laboribus  consociatis,  atquc  a 
temporum  succcssionc,  post  hacc  indicia  nostra  cxpectandum 
sit ;  praesertim  in  via  quac  non  singuHs  solummodo  pcrvia 
est  (ut  fit  in  via  iJla  rationali),  sed  ubi  hominum  labores  et 


"  The  greal  difficulty^  Bacon  seems  to  have  thought,  was  to  ascertain 
the  facts  of  naturc,  rather  than  to  draw  the  right  inferenccs  from  thcm. 
Herc,  again,  we  sec  the  importance  which  he  attached  to  a  properly  and 
adequately  constitutcd  Natural  History. 

*'  In  the  Cogitata  et  Visa  (E.  and  S.,  vol.  iii.  p.  619),  he  spcaks  of  him- 
self  as  *rebus  civilibus  plus  quam  veliet  immistus.'  The  union  of  scien- 
tific  and  civil  cniployments,  to  which  Bacon  here  alludes,  reminds  us  of 
Cgwley's  celebrated  lines: 

*  Bacon,  at  last,  a  roighty  man,  arose, 

Whom  a  wisc  King  and  Nature  chose 
Lord-Chancellor  of  both  thcir  laws.* 

"  n/j<ur(iir<ipor,  the  first  man  to  make  the  trial.  Thc  account,  given  in 
the  Introduction,  §  13,  of  authors  contemporary  with  or  earlier  than 
Bacon,  who  had  auticipated  portions  of  his  teaching,  will  shew  that  thcre 
is  some  PKaggcration  in  this  stjitement.  Perhaps,  however,  he  is  reterring 
only  to  the  Inductive  Mctltod  ddineated  in  Bk.  ii. 
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operae  (praesertim  quantum  ad  experlentiac  collectam)  optime 
distribui  et  deinde  componi  possint.  Tum  enim  homincs 
vires  suas  nosse  incipient,  cum  non  cadem  infiniti,  sed  alia 
alii  praestabunt'-^. 

CXIV. 
Postremo,  etiamsl  multo  infirmior  et  obscunor  aura  spei  ab 
ista  Nova  Contincnte  spiraverit^'*,  tamcn  omnino  expcrlendum 
esse  (nisi  velimus  animi  esse  plane  abjecti)  statuimus.  Non 
enim  rcs  pari  periculo  non  tentatur,  et  non  succedit;  cum  in 
illo  ingcntis  boni,  in  hoc  cxiguac  humanac  operae,  jactura 
vertatur.  Verum  ex  dictis,  atque  etiam  ex  non  dictis,  visum 
est  nobis  spei  abunde  subesse,  non  tantum  homini  strenuo  ad 
cxpcriendum,  sed  ctiam  prudenti  et  sobrio  ad  credendum. 

cxv. 

Atque  de  desperatione  tollenda)  quae  inter  causas  potentis- 
simas  ad  progressum  scientiarum  remorandum  et  inhibendum 
fuit,  jam  dictum  est.  Atque  simul  sermo  dc  signis  et  causis 
errorvim,  et  inertiae  et  ignorantiae  quae  invaluit,  absolutus  est; 
praesertini  cum  subtiliores  causae,  et  quae  in  judicium  populare 
aut  observationem  non  incurnint,  ad  ea  quae  de  Idolis  animi 
humani  dicta  sunt  referri  debeant. 

Atque  hic  simul  pars  destruens  Instaurationis  nostrae  claudi 
debet,  quac  pcrficitur  tribus  redargutionibus ;  redargutione 
nimirum  Hiananae  Rationis  Nativae  et  sibi  permissac;  re- 
dargutione  Dnnansirationiim ;  et  redargutione  Thcoriamm^ 
sive   philosophiarum  et   doctrinarum    quae   receptac   sunt  ^**. 


^  This  sentence  would  fonn  a  good  motto  for  Adam  Smith's  chiiptcrs 
on  the  Division  of  Labour. 

"  '  Bacon  refers  to  what  Petcr  Martyr  Anghiera  has  related,  that 
Columbus  observing  the  wcst  winds  which  blow  at  ccrtain  timcs  of  the 
year  on  the  coast  of  Portugal  came  to  the  conclusion  that  there  must  be 
land  to  generate  them.'     Mr.  Ellis'  note. 

*^  See  notes  on  Aphs.  38,  ^JJ  with  the  passages  in  Ellis  and  Spedding's 
Edition  Ihere  referred  to.  In  a  note  on  the  Distributio  Operis,  Mr.  Sped- 
ding  remarks  Ihat  there  thc  Ihrcc  Redargutiones  arc  enumoratcd  in  the 
reverse  order  to  that  in  which  tliey  are  enurnerated  in  this  Aphctrism,  and 
in  which  they  arc  treatecl  in  the  Nomm  Organum.  '  This  shows,*  hc  says, 
'that  the  Distributio  Opcris  was  wrilten  beforc  Bacon  had  decided  upo  j 
the  arrangement  of  the  Novum  Orgauum.'    The  enumeration  in  UiePartis 
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Redargutio  vero  earum  talis  futt  qualis  esse  potuit ;  videlicet 
per  signa,  et  cvidentiam  causanim ;  cum  confutatio  alia  nulla 
a  nobis  (qui  et  de  principiis  et  de  demonstrationibus  ab  aliis 
dissentimus)  adhiberi  potuerit. 

Quocirca  tempus  est,  ut  ad  ipsam  artem  et  normam  Inter- 
prctandi  Naturam  vcniamus;  et  tamen  nonnihil  restat  quod 
praevertcndum  est.  Quum  enim  in  hoc  primo  Aphorismorum 
libro  iljud  nobis  propositum  sit,  ut  tam  ad  intelligendum  quam 
ad  recipiendum  ea  quae  sequuntur  mentes  hominum  prae- 
parentur ;  expurgata  jam  et  abrasa  et  aequata  mentis  area, 
sequitur  ut  mens  sistatur  in  positione  bona,  et  tanquam 
aspcctu  benevolo,  ad  ea  quae  proponemus".  Valet  enim  in 
re  nova  ad  praejudicium,  non  solum  praeoccupatio  fortis 
opinionis  vetcris,  scd  et  pracceptio  sivc  pracfiguratio  falsa  rei 
quae  affertur.  Itaque  conabimur  eflicere  ut  habeantur  bonae 
et  verae  de  iis  quae  adducimus  opiniones,  licet  ad  tempus 
tantummodo,  ct  tanquam  usurariae,  donec  res  ipsa  pernoscatur. 

CXVI. 

Primo  itaque-^postulandum  vidctur,  ne  existlment  homines 
noB,  more  antiquorum  Graecorum,  aut  quomndam  novorum 
hominum,  Telesti,  Patricii,  Severini-^  sectam  aliquam  in  philo- 


Secundae  DeImeatio(E.  and  S.,  vol.  iii.  p.  54S)  corresponds  nnth  that  in  the 
Dislributio  Operis. 

Thc  '  Rcdargiitio  Humanae  Rationis  Nativae  et  sibi  permissae'  includes, 
of  coursc,  the  doctrine  ol*  Itie  Idola  Thbus,  Iilola  Specus,  and  Idola  Fori. 

**  The  mirror  being  now  polished,  it  must  be  placed  in  such  a  position 
as  to  catch  the  sun's  rays, 

**  In  this  and  the  two  next  Aphorisms,  we  have  three  cautions  or  warn- 
ings.  The  -first  is,  that  the  aiithor  does  not  wish  to  found  a  sect,  or  cven 
to  propound  a  complete  theory;  the  second,  that  particular  effects  ought 
not  to  he  expected  at  first ;  the  third,  that  mistakes  will  be  sure  to  occur 
in  tiie  history  and  tables  of  discovery. 

'•"  Cp.  De  Augmcntis,  lib.  iii.  cap.  4  (E.  and  S.,  vol.  i.  p.  564):  •Neque 
vcro  cx  hoc  Placitorum  PhHojophiae  Katertihrio  nuperas  theorias  et  doginata 
excludo;  sicut  illam  Theophrasti  Paraceisi,^Ioquenter  in  corpus  quoddam 
et  harmonbm  philosophiae  redactam  aSeverino  Dano;  aut  Telesii  Consen- 
tini,  qni  Parmcnidlis  philosophiam  instaurans  arma  Peripateticorum  in  illos 
ipsos  vertit ;  aut  Patririi  Vcncti,  qni  Platonicorum  fumos  sublimavit ;  aut 
Gilberti  popularis  nostri,  qui  Philolai  dogmata  reposuit;  aut  alterius  cujus- 
cunqup,  si  modo  dignus  sit.'  To  Telesius,  whom  he  calls  '  thc  best  of  the 
Novellists,'  Bacon  refers,  perhaps,  more  ihan  to  any  oiher  modcm  wriler. 
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sopbia  condere  velle.  Neque  enim  hoc  agimus ;  neque  etiani 
multum  intcresse  putamus  ad  hominum  fortunas  quales  quis 
opiniones  abstractas  de  natura  ct  rerum  prlncipiis  habeat  ; 
ncquc  dubium  est,  quin  multa  hujusmodi  ct  vctcra  revocari  ct 
nova  introduci  possint ;  qucmadmodum  ct  complura  thcmata 
coeli  supponi  possunt,  quae  cum  phaenomenis  sat  bene  con- 
veniunt,  inter  se  tamen  dissentiunt. 

At  nos  dc  hujusmodi  rebus  opinabillbus,  ct  simul  inutiHbus, 
non  laboramus.  At  contra  uobis  conslitutum  cst  cxperiri,  an 
revera  potentiae  et  amplitudinis  humanae  firmiora  fundamcnta 
jacere  ac  fincs  in  latius  profcrre  possimus^**.  Atque  licet 
sparsim,  et  in  aliquibus  subjcctis  specialibus,  longe  veriora 
habcamus  et  ccrtiora  (ut  arbitramur)  atque  etiam  magis  fruc- 
tuosa  quam  quibus  homincs  adhuc  utuntur  (quae  in  quintam-^ 
Instaurationis  nostrae  partem  congessimus),  tamen  theoriam 
nullam  universalem  aut  integ^ram  proponimus.  Neque  enim 
huic  rei  tempus  adhuc  adessc  vidctur.  Ouin  ncc  spcm  habc- 
mus  vitae  producendae  ad  sextam  ^**  Instaurationis  partem 
(quae  philosophiae  per  legitimam  Naturae  Interpretationem 
inventae  destinata  est)  absolvendam  ;  scd  satis  habemus  si 
in  mediis  sobrie  et  utiliter  nos  gcramus,  atque  interim  scmina 
veritatis  sincerioris  in  posteros  spargamus,  atque  initiis  rerum 
magnarum  non  desimus. 


The  Severinus,  alluded  to  in  this  Aphorism,  is  prohahly  the  samc  as  *Scve- 
rinus  thc  Dane'  (b.  1543,  d.  1602),  who  irnist  be  distinguisbcd  from  his 
niore  celcbrateti  naniesake,  Marcus  AureUus  Severinus,  the  Calabrian. 
Both  thesc  authors,  as  wcll  as  Tclesius  and  Patricius,  are  referred  to  in  the 
Introduction  tu  this  £dition« 

It  is  curious  that  in  the  Temporis  Parius  Masculus,  whcre  Bacon's 
judgments  are  U5u;dly  extremcly  severe,  Sevcrinus  the  Dane  should  be 
specially  sclccted  for  commendation  :  '  Invidco  tibi  (Paracelsc)  e  sectato- 
ribus  tuis  unum  Petrum  Scverinum,  virum  non  dignum  qui  istis  ineptiis 
immoriatur,'     (E,  and  S.,  vol.  iii.  p.  533.) 

^*  Cp.  the  titlc  of  the  Novum  Organum,  *  Aphorismi  de  Interpretatione 
Naturae  et  Regno  Hominis.* 

"  This  was  to  bc  entiiled  *  Prodromi  sive  Anticipationes  Philosophiae 
Secundae,'  The  Preface  lo  it  is  published  at  the  end  of  ElUs  and  Spedding's 
second  volume. 

^  This  was  to  be  entitlcd  *  Philosophia  Secunda,  sive  Scientia  Acliva,' 
There  is  a  fine  description  of  it  in  Ihe  Distributio  Operis.    See  p.  i?*» 
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CXVII. 

Atquc  qucmadmodum  sectac  conditorcs  non  sumus,  ita  nec 
openim  particularium  largitores  aut  promissores.  Attamen 
possit  aliquis  hoc  modo  occurrere ;  quod  nos,  qui  tam  saepe 
operum  mentioncm  faciamus  ct  omnia  eo  trahamus,  etiam  ope- 
rum  aliquorum  pignora  exhibtamus.  Verum  via  nostra  et 
ratio  (ut  saepe  perspicue  diximus  et  adhuc  dicere  juvat)  ea 
est ;  ut  non  opera  ex  operibus  sive  experimenta  cx  experi- 
mentis  (ut  empirici),  sed  ex  operibus  et  experimentis  causas 
et  axioniata,  atque  ex  causis  et  axiomatibus  rursus  nova 
opera  et  expcrimenta  (ut  lcgitimi  Naturac  Interpretes),  ex- 
trahamus. 

Atque  licet  in  tabulis  nostris  inveniendi  (cx  quibus  quarta 
pars^'  Instaurationis  consistit)»  atque  etiam  exemplis  particu- 
larium  (quae  in  secunda  parte  adduximus),  atquc  insuper  in 
observalionibus  nostris  super  historiam  (quae  in  tertia  parte  ^* 
opcris  descripta  cst),  quivis  vel  mediocris  pcrspicaciae  et 
solertiac  complurium  opcrum  nobilium  indicationes  ct  dcsig- 
nationes  ubique  notabit ;  ingenue  tanien  fatemur,  historiam 
naturalcm  quam  adhuc  habemus.  aut  ex  libris  aut  ex  inquisi- 
tione  propria,  non  tam  copiosam  essc  ct  verificatam,  ut 
legitimae  Interpretationi  satisfaccre  aut  ministrare  possit  ^. 

Itaque  si  quis  ad  mechanica  sit  magis  aptus  et  paratus, 
atque  sagax  ad  venanda  opera  ex  conversatione  sola  cum  ex- 
pcrimentis,  ei  permittimus  et  relinquimus  illam  industriam,  ut 
cx  historia  nostra  et  tabuhs  multa  tanquam  in  via  decerpat 
ct  applicet  ad  opera,  ac  veluti  foenus  recipiat  ad  tempus,  donec 
sors  habcri  possit.  Nos  vcro,  cum  ad  majora  contendamus', 
moram  omncm  pracproperam  et  pracmaturam  in  tstiusmodi 
rebus  tanquam  Atalantae  pilas  (ut  saepius  solemus  dicere) 
damnamus.     Ncque  enim  aurca  poma  pucriliter  affcctamus, 


•*  The  'Scala  InteUcctus.*     Cp.  note  6a  on  Aph.  93. 

*•  The  *  Phaenomena  Universi,  sive  Historia  Naturalis  et  Experimentalls 
ad  condendam  Philosophiam.'     Cp.  notc  76  on  Aph.  98. 

"  This  '  candid  confession '  of  Bacon  should  be  taken  in  excuse  of  the 
niany  shfntcomings  of  the  part  of  his  work  here  referred  to,  and  in  depre- 
cation  of  thc  hostilc  criticisms  of  Liebig  and  others.  Cp,  the  ncxt  Apbor- 
isaii  and  Intioductiun,  p.  141. 
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sed  omnia  in  victoria  cursus  artis  super  naturatn  ^*  ponimus  ; 
neque  muscum  aut  segetem  herbidam  demetere  festinamus, 
sed  messem  tempestivam  expectamus. 

CXVIII. 

Occurret  ctiam  alicui  proculdubio,  postquam  tpsam  historiam 
nostram  et  inventionis  tabulas  perlegerit,  ahquid  in  ipsis  ex- 
perimentis  minus  certum,  vel  omnino  falsum  ;  atque  propterea 
secum  fortasse  reputabit,  fimdamentis  et  principiis  falsis  et 
dubiis  inventa  nostra  niti.  Verum  hoc  nihil  est ;  necessc  enim 
est  taha  sub  initiis  evenire.  Simile  enim  est  ac  si  in  scrip- 
tione  aut  impressione  una  forte  Utera  aut  altera  perperam 
posita  aut  colfocata  sit ;  id  cnim  Icgcntem  non  multum  im- 
pedire  solet,  quandoquidem  errata  ab  ipso  sensu  facile  cor- 
riguntur.  Ita  etiam  cogitent  homines,  multa  in  historia 
naturali  experimcnta  falso  credi  et  recipi  possc,  quac  paulo 
post  a  causis  et  axiomalibus  inventis  facile  expunguntur  et 
rejiciuntur.  Scd  tamcn  verum  est,  si  in  historia  naturali  ct 
experimentis  magna  et  crcbra  et  continua  fuerint  errata,  illa 
nulla  ingenii  aut  artis  foelicitate  corrigi  aut  emendari  posse. 
Itaque  si  in  historia  nostra  naturalit  quae  tanta  diligentia  et 
severitate  et  fere  religione  probata  et  collecta  est,  aliquid  in 
particularibus  quandoquc  suhsit  falsitatis  aut  erroris,  quJd 
tandem  de  naturali  historia  vulgari,  quae  prae  nostra  tam 
negligens  est  et  facilis,  dicendum  crit  ?  aut  de  philosophia  et 
scientiis  supcr  hujusmodi  arenas  (vel  syrtes  potius)  aedificatis  ? 
Itaque  hoc  quod  dixinius  ncmineni  moveat. 

CXIX. 

Occurrent  etiam  in  historia  nostra  et  experimentis  plurimae 
res,  primo  leves  et  vulgatae,  deinde  viles  et  illiberales,  postremo 
nimis  subtiles  ac  mcrc  spcculativac,  ct  quasi  nuUius  usus  : 
quod  gcnus  rerum  hominum  studia  avertere  et  alienare 
possit  ^*. 


*'  Thal  is,  the  '  regnum  hominis.'  But  then  this  victory  over  nature  cim 
only  be  acquired  by  paticnt  obscrvation  of  her  ways.  *  Natura  enim  non 
nisi  parendo  vincitur.* 

"  In  this  iind  the  iwo  next  Aphorisms,  we  have  threc  apologics,  namcljr, 


5l<y  NOVUM  OHGANUM. 

Atque  de  istls  rebus,  quae  videntur  vulgatae,  illud  homines 
cogitent;  solerc  sanc  eos  adhuc  nihil  aliud  agere,  quam  ut 
corum  quae  rara  sunt  causas  ad  ea  quae  frequentcr  fiunt 
referant  et  accommodcnt,  at  ipsorum  quac  frequenter  cveniunt 
nullas  causas  inquirant,  sed  ea  ipsa  recipiant  tanquam  con- 
cessa  et  admissa. 

Itaque  non  ponderis,  non  rotationis  coelestium^*^,  non  caloris, 
non  frigoris,  non  Uiminis,  non  duri,  non  mollis,  non  tenuis,  non 
densi,  non  liquidi,  non  consistentis,  non  animati,  non  inanimati, 
non  similaris,  non  dissimilaris,  ncc  demum  organici,  causas 
quacrunt ;  sed  i]lis,  tanquam  pro  evidentibus  ct  manifcstis, 
receptis,  de  ceteris  rebus,  quae  non  tam  frequenter  et  fami- 
liaritcr  occurrunt,  disputant  ct  judicant. 

Nos  vero,  qui  satis  scimus  nullum  de  rebus  raris  aut  notabi- 
libus  judicium  fieri  posse,  multo  minus  res  novas  in  lucem 
protrahi,  absque  vulgarium  letuni  causis  et  causarum  causis 
rite  examinatis  et  repertis,  necessario  ad  rcs  vulgarissimas  in 
historiam  nostram  recipiendas  compelHmur.  Quinetiam  nil 
magis  philosophiae  offecisse  deprehendimus  quam  quod  res, 
quac  familiares  sunt  et  frcquenter  occurrunt,  contcmplationem 
hominum  non  morcntur  ct  dctincantt  scd  rccipiantur  obitcr, 
ncque  caruni  causae  quaeri  soleant :  ut  non  sacpius  requiratur 
informatio  de  rebus  ignotis,  quam  attentio  in  notis. 

cxx. 

Quod  vero  ad  rerum  vilitatem  attinet,  vel  etiam  turpitudi- 
nem,  quibus  (ut  ait  PHnius  ^"^)  honos  praefandus  est ;  eae  res, 
non  minus  quam  lautissimae  ct  prctiosissimac,  in  historiam 
natumlcm  rccipiendac  sunt.     Ncquc  propterea  polluitur  natu- 

for  the  occurrcnce  in  the  Natural  History  of  common  things,  of  base 
things,  and  of  sut)tle  things. 

"  To  have  askeil  Ihis  qiiestion  should  surely  be  put  down  to  Bacon^s 
credit.  The  cnust  of  the  cclestial  motions  uas  first  discovcrcd  by  Ncwton. 

"  '  Rernm  naUirn,  hoc  est,  vita  narratur,  et  haec  sordidissima  sui  parte. 
ut  plurimanim  rcnim  aul  rusticis  vocabulis  aut  extcmis,  immo  barbaris, 
ctiam  cum  honoris  pracfatione  poncndis.'  Nat.  Hist.,  lib.  i.  ad  init.  The 
expression  'honorcm  praelari*  means  'to  apologise/  'to  ask  permission*  in 
uslng  an  indelicate  phrase.  Cp.  Cicero,  Epistolae  ad  Diversos,  lib.  ix. 
ep.  32:  '  Si  dicimus,  llle  patrem  strangubvit,  honorem  non  praefaoiur. 
Bin  de  Aurelia  ahqutd^  aut  LolUa  ;  honos  pracfandus  cst.' 
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raiis  historia  t  sol  emm  aeque  palatia  ct  cloacas  infrreditur, 
neque  taraen  polluitur.  Nos  autem  non  Capitoliuni  aliquod 
aut  Pyramidem  hominum  superbiae  dcdicamus  aut  condimusj 
sed  tcmplum  sanctum  ad  exemplar  mundi  in  intellectu 
humano  fundamus,  Itaque  exemplar  sequimur.  Nam  quic- 
quid  essentia  dignum  est,  id  etlani  scicntia  dignum,  quae  est 
essentiae  imago^**.  At  vilia  aeque  subsistunt  ac  lauta.  Quin- 
etiam,  ut  e  quibusdam  putridis  materiis,  veJuti  musco  et 
zibctho  •'^^  aliquando  optimi  odorcs  generantur ;  ita  ct  ab 
instantiis  vilibus  et  sordidis  quandoque  cximia  lux  ct  infor- 
matio  emanat.  Verum  de  hoc  nimis  multa ;  cum  hoc  genus 
fastidii  sit  plane  puerile  et  effocminatum. 

CXXI. 

At  de  illo  omnino  magis  accurate  dispiciendum ;  quod  plu- 
rima  in  historia  nnstra  captui  vulgari,  aut  etiam  cuivis  tntcllcctui 
(rebus  praesentibus  assuefacto),  videbuntur  curiosae  cujusdam 
et  inutilis  subtilitatis.  Itaque  de  hoc  ante  omnia  ct  dictum  et 
diccndum  est :  hoc  scilicet ;  nos  jam  sub  initiis  ct  ad  tcmpus, 
tantum  Incifera  cxpcrimenta,  non  frnclijcra  quaerere ;  ad 
exemplum  creationis  divinae,  quod  sacpius  diximus,  quae 
primo  dic  lucem  tantum  produxit,  cique  soli  unum  integrum 
diem  attribuit,  ncque  illo  die  quicquam  matenati  operis 
immiscuit. 

Itaque  si  quls  istiusmodi  rcs  nuUius  esse  usus  putctj  ideni 
cogitat  ac  si  nullum  etiam  lucis  essc  usum  censcat,  quia  rc3 
scilicet  solida  aut  materiata  non  sit.  Atque  revera  dicendum 
cst,  simplicium  naturarum*^  cognitionem  bene  examinatam  et 


■*  With  the  various  questions  as  to  the  conrcspondence  or  relation  of 
Vnowledge  to  bcinK,  which  wcre  to  occupy  so  much  of  the  attention  of 
subscqucnt  philosophcrs,  Bacon  did  not  concern  himself.  That  knowledge 
would  correspond  with  being,  if  we  wcrc  oncc  to  dispct  the  phantoms 
which  besct  us  and  hiy  our  minds  alongside  of  facts,  he  took  for  grantcd. 

'*  Musk  and  civet. 

♦*•  This  passagc  is  important  as  throwing  light  both  on  Bacon's  theory  of 
Forms  and  on  his  theory  of  Indnction.  He  seems  to  have  thou^ht  it  pos- 
sible  to  discover  thc  ultimate  clemcnts  (simpliccs  naturae)»out  of  which  all 
the  manifold  and  intricate  cffecls  In  Nature  are  cotnpounded,  just  as  ali 
words  and  sentenccs,  howcver  numcrous  and  complex  they  may  be,  are 
compounded  out  of  thc  lettcrs  of  the  alphabet.     Whea  these  •simple 
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definitam  instar  lucis  esse;  quae  ad  unlveraa  operum  penetralia 
aditum  praebet,  atque  tota  agmina  operum  et  turmas,  et  axioma- 
tum  nobilissimorum  fontcs,  potestatc  quadam  complectitur  et 
post  se  trahit;  in  se  tamen  non  ita  magni  usus  est.  Quin  et 
literarum  elementa  per  se  et  separatim  nihil  significant  nec 
alicujus  usus  sunt,  sed  tamen  ad  omnis  sermonis  composi- 
tionem  et  apparatum  instar  materiae  primae  sunt,  Etiara 
scmina  rerum  potestate  vaHda,  usu  (nisl  in  processu  suo) 
nihilt  sunt.  Atque  lucis  ipsius  radii  dispcrsi,  nisi  cocant, 
beneficium  suum  non  impertiuntur. 

Quod  si  quis  subtilitatibus  speculativis  oflendatur,  quid  de 
scholasticis  viris  dicendum  erit,  qui  subtilitatibus  immensum 
indulserunt?  quae  tamen  subtilitates  in  verbis,  aut  saltem  vu!- 
garibus  notionibus  (quod  tantimdem  valet),  non  in  rebus  aut 
natura  consumptae  fuenmt,  atque  utilitatis  expertes  erant,  non 
tantum  in  origine,  sed  etiam  in  consequentiis;  tales  autem  non 
fuerunt,  ut  haberent  in  praesens  utilitatem  nullam,  sed  per  con- 
sequens  infinitam  ;  quales  sunt  eae  de  quibus  loquimur.  Hoc 
vero  sciant  homines  pro  ccrto,  omncm  subtilitatcm  disputatio- 
num  etdiscursuum  mentis,  si  adhibeaturtantum  post  axiomata 
inventa,  seram  esse  et  praeposteram  ;  et  subtilitalis  tempus 
verum  ac  proprium,  aut  saltem  praecipuum.versari  in  pensitanda 
experientia  et  inde  constituendis  axiomatibus :  nam  illa  altera 
subtilitas  naturam  prensat  et  captat,  sed  nunquam  apprehendit 
aut  capit^'.  Et  verissimum  certe  est  quod  de  occasione  sive 
fortuna  dici  solet,  si  transferatur  ad  naturam  :  vidclicet,  eam  a 
fronte  comatam^  ah  occipitio  calvam  esse^. 


natures'  were  discovered,  it  would  be  easy,  he  conceived,  by  rejecting  first 
one  and  thcn  another,  to  asccrtain,  throu^h  the  inethod  of  Exclusion,  the 
Form  or  Gause  of  any  given  phenonienon.  See  Introduction,  §  9,  and 
Mr.  Ellis'  General  Preface  to  Bacon's  Philosophical  Works,  pp.  25-39. 

"  For  it  is  'subtihtali  naturae  longc  impar.'     *Assensum  itaque  con- 
stringit,  non  res.'     Cp.  Aphs.  10-14. 
"  See  Phaednis'  Fablcs,  lib.  v.  faU.  8 : 

'Occasio  Depicta. 
Cursu  volucri  pendens  in  novacula, 
Calvus,  comosa  fVonte,  nudo  corpore, 
Qucm  si  occuparis,  tencas :  elapsum  semel 
Non  ipse  possit  Jupiter  reprehendere ; 
Occasionem  renim  significat  brevem. 


LIB,  L  laa, 
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Deniquc  dc  contcmptu  in  naturali  historia  rcnim  aut  vul- 
garium,  aut  vilium,  aut  nimis  subtilium  et  in  originibus  suis 
jnutilium,  illa  vox  mullerculae  ad  tumidum  principem.  qui 
petitioncm  cjus  ut  rem  indignam  et  majestate  sua  inferiorem 
abjecisset,  pro  oraculo  sit;  Desifie  ergo  rex  esse*^:  quia  cer- 
tissimum  est,  imperium  in  naturam,  si  quis  hujusmodi  rebus 
ut  nimis  exilibus  ct  mlnutis  vacare  nolit,  nec  obtineri  nec 
gcri  posse. 

CXXIL 

Occurrit**  etiam  et  illud  ;  mirabile  quiddam  esse  ct  durum, 
quod  nos  omnes  sdcntias  atque  omnes  authores  stmul  ac  veluti 
uno  ictu  ct  impetif  summoveamus:  idque  non  assumpto  aliquo 
cx  antiquis  in  auxilium  et  praesidium  nostrum,  sed  quasi  viribus 
propriis. 

Nos  autem  scimus,  si  minus  sincera  fide  agere  voluissemus, 
non  difficile  fuisse  nobis,  ista  quae  affcruntur  vel  ad  antiqua 
saecula  ante  Graecorum  tempora  (cum  scientiae  de  natura  magis 
fortasse  sed  tamcn  majore  cum  silentio  floruerint,  neque  in 
Graecorum  tubas  et  fistulas  adhuc  incidissent)>  vel  etlam  (per 
partes  certe)  ad  aliquos  ex  Graecis  ipsis  referre,  atque  astipula- 
tionem  et  honorem  inde  petere :  more  novorum  hominum,  qui 
nobilitatem  sibi  cx  antiqua  aliqua  prosapia,  per  genealogiarum 
favores,  astruunt  et  afFingunt.  Nos  vcro  rcrum  evidcntia  freti, 
omnem  conimenti  et  imposturae  conditionem  rejicinius;  neque 
ad  id  quod  agitur  plus  interesse  putamus,  utrum  quae  jam  in- 
venientur  antiquis  olim  cognita,  et  per  rerum  vicissitudines  et 


Effectus  impediret  ne  segnts  mora, 
Finxere  antiqui  talem  eiligicm  temporis.' 

Mr.  Kitchin  quotes  also  a  hexameter  found  in  Dionysius  Cato,  Distieh.  de 

Moribus,  ii.  36  (circ.  a.  d.  400) : 

*  Frontc  capillata,  post  est  Occasio  calva.* 

Cp.  our  provcrb,  '  Taking  Time  by  the  forclock.* 

"  This  story  is  told  of  Philip  of  Macedon  by  Plutarch,  Apophthegmata, 

p.  179. 35-29,  ed.  Reiskc,  voU  vi. :  nptafivTiior  fli  7rcvi;^pas-  d^iovtrtjs  «V'  aWov 

KpiSrjraty  Kai  nn,\\aKLs  ft^^KovaTj^f  *<^7j  M  o'X'*^"C'**''     ^  ^*  iTpta{ivTtf  iyKpa' 

yovffa,  Kai  ^^  ^Tikfvf,  finfv,    6  df  daupdfras  t6  prjSiy,  ov  fiovov  fKfivtjs,  uXXd 

Kai  ratif  aWoav,  fvOie  diijKfivcrfv. 

**  Mr.  Spedding  suggc&ts  that  'occurrit'  ts  3  misprint  for  'occurret,* 

Aphs.  122-126  contain  the  answers  to  four  objeclions.     Aph,  137  is  the 

answer  to  a  doubt  rathcr  than  to  as  objection. 
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saccula  occidcntia  et  oricntia  sint,  quam  hominibus  curae  csse 
debere,  utnim  Novus  Orbis  fuerit  insula  illa  Atiantis*'*  et  ve- 
teri  mundo  cognita,  an  nunc  primum  reperta.  Rerum  enim 
invcntio  a  naturae  luce  petenda,  non  ab  atitiquitatis  tenebris 
repetenda  est. 

Quod  vero  ad  universalcm  istam  reprehensionem  attinet, 
certissimum  est  vere  rem  rcputanti,  cam  et  magis  probabilem 
essc  et  magis  modestam,  quam  si  facta  fuisset  ex  parte.  Si 
enim  in  primis  notionibus  crrores  radicati  non  fuissent,  fieri 
non  potuisset  quin  nonnullarecte  inventa  alia  perperam  inventa 
correxissent.  Sed  cum  errores  fundamentales  fucrint,  atque 
ejusmodi,  ut  homines  potius  res  neglexerint  ac  praetcricrint, 
quam  dc  IHis  pravum  aut  falsum  judicium  fcccrint ;  minime 
mirum  est,  si  homines  id  non  obtinuennt  quod  non  egerint, 
nec  ad  metam  pcrvcnerint  quam  non  posuerint  aut  collocarint, 
neque  viam  emensi  sint  quam  non  ingressi  sint  aut  tcnuerint^^ 

Atque  insolcntiam  rei  quod  attinet ;  certe  si  quis  manus  con- 
stantia  atque  oculi  vigore  lineam  magls  rectam  aut  circulum 
magis  perfcctum  se  describere  posse  quam  alium  qucmpiam  sibi 
assumat,  inducitur  scilicet  facultatis  comparatio  ;  quod  si  quis 
asserat  se  adhibtta  regula  aut  circumducto  circino  lincam  raagis 
rectam  aut  circulum  magis  perfectum  posse  describcrc,  quam 
aliquem  alium  vi  sola  oculi  et  manus,  is  certe  non  admodum 
jactator  fuerit.  Quin  hoc,  quod  dicimus,  non  solum  in  hoc  nostro 
conatu  primo  ct  incoeptivo  locum  habct ;  sed  etiam  pcrtinet  ad 
eosqui  huic  rei  posthac  incumbent.  Nostra  enim  via  inveniendi 
scientias  exaequat  fere  ingenia*^  et  non  multum  cxcellentlae 


*^  Sce  Plato*s  Timaeus,  24  E-25  D. 

"  Cp,  Aph.  32. 

"  Cp.  Aph.  61  nnd  note  12,  This  anticipation  of  Bacon  nevcr  has  beea, 
and  never  can  be,  realised.  There  is  not,  and  there  never  can  be,  a 
mechanical  method  of  invention,  furnishing  niles  whereby  nien  may  invent 
arts  or  maitc  discoveries  wiLh  thc  samc  facility  and  ccrtainty  wilh  which 
they  use  a  pair  of  compasses.  The  re^ison  of  this  impossibility  is  to  be 
sought  not  only  in  the  complcxity  and  'subtlety'  of  natiire  (which  Bacon 
thoLight  to  be  much  simplcr  than  it  is)  and  Jn  the  labonousand  compHcated 
character  of  many  of  thc  processes  of  reasoning.  hut  also  in  thc  impiirtant 
and,  indeed,  indispensable  share  which  imaginalion  has  in  all  scicntific 
discovery.  Now  for  the  stimulation  and  exercise  of  the  imagination  no 
rules  can  be  givcn,  though  thc  habilual  obscrvation  of  thc  ordinary  rules 
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corum  relinquit:  cum  omnta  per  certissimas  regulas  et  demon- 
strationes  transigat.  Itaque  haec  nostra  (ut  saepe  diximus) 
foelicitatis  cujusdam  sunt  potius  quam  facultatis,  ct  potius 
tcmporis  partus  quam  ingenii.  Est  enim  certe  casus  aliquis 
non  minus  in  cogitationibus  humanis»  quam  in  operibus  et 
factis. 

CXXIII. 

Itaque  dicendum  de  nobis  ipsis  quod  ille**  per  jocum  dixit, 
praesertim  cum  tam  bene  rem  secet :  fieri  non  poUst  ui  idem 
sentiant,  qui  aquavt  d  qni  vinum  hibant,  At  caetcri  homincs, 
tam  vcteres  quam  novi,  liquorcm  biberunt  cruduni  in  scientiis, 
tanquam  aquam  vel  sponte  cx  intellectu  manantem,  vel  pcr 
dialecticam,  tanquam  pcr  rotas  cx  puteo,  haustam.  At  nos 
liquorem  bibimus  et  propinamus  ex  infuiitis  confectam  uvis, 
iisque  maturiset  tcmpcstivis,  ct  per  raccmos  quosdam  coUectis 
ac  dcccrptis,  ct  subindc  in  torculari  prcssis,  ac  postrcmo  in 
vase  repurgatis  et  clarificatis.  Itaque  nil  niirum  si  nobis  cum 
aliis  non  convcniat. 

CXXIV. 

Occurret  proculdubio  et  illud:  ncc  mctam  aut  scopum  scien- 
tiarum  a  nobis  ipsis  (id  quod  in  aliis  reprehendimus)  verum  et 
optimum  praefixum  esse.  Esse  enim  contemplationem  veritatis 
omni  oporum  utilitatc  et  magnitudine  digniorem  ct  celsiorcm  : 
longam  vero  istam  etsollicitam  moram  in  experientia  et  materia 

of  logic,  and  especially  of  hypothesis,  may  be  useful  in  diverting  it  from 
improper,  and  dirccting  it  into  proper  chnnnels. 

Bacon's  confidcnce  in  the  case  and  certainty  with  which  hls  mclhod 
might  bc  applied  was  a  direct  consequence  of  his  theory  of  *  strople 
natures.*  'Thi-^  mcthod  of  exclusion*  (says  Mr.  Ellis,  E.  and  P.,  vo!.  1. 
pp.  33-*)  'rcquires  only  an  attentive  consideration  of  each  "  ;nstaTitia," 
in  order  first  to  analyse  it  into  its  simple  natures,  and  sccondly  to  see 
which  of  ihe  latler  arc  to  be  excluded — processes  which  require  no  higher 
faculties  than  ordinary  acuteness  and  patient  diligence.  There  is  clearly 
no  room  in  this  ntcchanical  procedure  for  the  di^^lay  of  subtlety  or  of 
ioventive  genius.  Bacon's  method  thcrefore  leads  to  certainty,  and  may 
be  employed  with  nearly  equal  succcss  by  all  mcn  who  arc  equally 
diligent.' 

^**  Said  by  Philocratcs  of  Demosthenes:  i-ntanxorh^  K  d  4iXo'pdTi}c  ^iXa 
vfffUiTTtKiiit  ouft**-,  «^,  $avfiaar6Vf  2i  avdpts  "ABrfvaioty  firi  rfwrii  *Voi  '^al 
Atjiiofr0frfi  dfiKtiv'  oCros  ^iiv  yap  vfiwpt  «yitf  ^c  olwv  nlna,  Kal  vfAtU  c/fXarff* 
Demosth.  Dc  Falsa  Lcgatione,  p.  355. 
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et  rerum  partlcularium  fluctibus  mcntem  veluti  humo  afRgere, 
vel  potius  in  Tartanjm  quoddam  confusionis  et  perturbationis 
dejicere;  atque  ab  abstriictae  sapientiae  screnitate  et  tranquil- 
litate  (tanquam  a  statu  multo  diviniore)  arcere  et  summovere. 
Nos  vcro  huic  rationi  libcntcr  assentimur;  et  hoc  ipsum,  quod 
innuunt  ac  praeoptant,  praecipiic  atque  ante  omnia  aginius. 
Etenim  verum  exemplar  mundi  in  intellectti  humanofundamus; 
quale  invenitur,  non  quale  cuipiam  sua  propria  ratio  dictaverit. 
Hoc  autem  pcrfici  non  potest,  nisi  facta  mundi  dissectione  atque 
anatomia  dihgentissima.  Modulos  vero  ineptos  mundorum  et 
tanquam  siniiolas*^,  quas  in  philosophiis  phantasiae  hominum 
extruxerunt,  oninino  dissipandas  edicimus.  Sciant  itaque  ho- 
mincs  (Id  quod  superius^'*  diximus)  quantum  intersit  intcr 
humanac  mentis  idoia  et  divinac  mentis  ideas.  Illa  cnim 
nihil  aliud  sunt  quam  abstractiones  ad  placitum :  hae  autem 
sunt  vcra  signacula  Creatoris  super  creaturas,  prout  in  materia 
per  lineas  veras  et  exquisitas  imprimuntur  et  terminantur. 
Itaque  ipsissimae  res"  sunt  (in  hoc  genere)  veritas  et  utiHlas: 
atquc  opera  ipsa  pluris  facienda  sunt,  quatenus  sunt  veritatis 
pignora,  quam  propter  vitae  commoda'*^. 

"  *  Apings/  'mimicrics/    The  word  is  not  classical,  though  simiolus  is. 

"  Aph.  23. 

"  '  Therefore,  the  very  thJngs  themselves  fthat  is,  Ihe  facts  of  natiire) 
are,  in  this  kind  of  enquiry,  both  truth  and  utility.*  He  mean5  that,  if  we 
know  the  facts  of  nature,  as  they  rcally  are,  we  shall  both  attaln  truth  and 
gain  rulcs  for  practicc.  Mr.  Spcdding  thinks  that,  if  this  wcrc  the  true 
interpretati  >n,  we  ought  to  have  et  before  ferifaj  as  well  as  before  uti/itaj, 
He  proposes  the  translation  *lru!h  and  utility  are  (in  this  kind)  the  very 
same  things,*  thcugh  he  acknowicdgcs  that  this  use  of  ipsisjimae  cannot 
be  ju^tilied,  To  me  there  appears  less  difTiailty  in  taking  the  passage  as  I 
have  done  above.  Mr.  Ellis  proposes  to  rcndcr  it  thas:  *  Truth  and  utility 
are  in  this  kind  the  very  things  we  seek  for.'  Mr.  Kitchin,  to  the  same 
effcct,  translales :  *  And  so  the  chicf  things  of  all  arc,  in  thts  kind,  Truth 
and  Usefuluesif.*   This  gives  an  excellent  sense;  but  \v\\\  the  words  bcar  it  J 

*-  \Ve  havc  here  an  important  modification  of  the  poink  of  vicw  which  is 
proniinent  in  Aph.  81.  '  Veritas  et  utililas/  and  'vcritas'  rather  than 
'iitilifas '  is,  in  this  Apborism,  described  as  the  proper  and  adequatc  object 
of  ihe  Baconian  mcthod.  Cp.  Aph.  125,  whcre  Bacon  rcpeats,  pcrhaps 
still  more  unequivocally,  the  same  sentiment. 

The  following  passages,  which  arc  qunted  by  Mr.  Spedding,  appcar  to 
me  to  be  less  in  accordance  with  the  spiril  of  this  Aphorism  than  with  that 
of  Aph,  81,  which,  it  must  be  acknowledged,  is,  notwilhstanding  many 
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cxxv. 

OccLirret  fortassc  ct  illud  :  nos  tanquam  actum  agerc,  atque 
antiquos  ipHOs  eandem  quam  nos  viam  tenuissc*^.  Itaque 
vcrisimile  putabit  quispiam  etiam  nos,  post  tantum  motum  et 
molitionem,  devcnturos  tandem  ad  aJiquam  cx  illis  philosophiis 
quae  apud  antiquos  valuerunt.  Nam  et  illos  in  meditationum 
suarum  principiis  vim  ct  copiam  magnam  exemplorum  et  par- 
ticularium  paravisse,  atquc  in  commcntarios  per  locos  ct  titu- 
!os  digcssisse,  atquc  inde  philosophias  suas  et  artes  confecisse, 
et  posteaj  re  comperta,  pronuntiasse,  et  exempla  ad  fidem  et 
doccndi  lumen  sparsim  addidisse;  sed  particularium  notas  ct 
codicillos  ac  commentarios  suos  in  lucem  edere  supervacuum 


exprcssions  to  the  contrary,  representative  of  Bacon's  gencral  attitude  on 
thjs  subjcct : 

*  Ista  autem  duo  pronuntiata,  Acti^Tun  et  ContempIativuTn,  res  eadem 
sunt ;  et  quod  in  operando  utilissimum,  id  in  sciendo  verissimum.'  Nov. 
Org.  ii.  4. 

*  Si  quis  autem  sit,  cui  in  contemplationis  amorem  et  venerationem 
effuso,  usta  operum  frcquens  et  cum  tanto  honore  mcntio  quiddam  aspcnim 
et  ingratum  sonet,  is  pro  certo  scJat,  se  propriis  desideriis  adversari ; 
etenim  ia  natura,  opera  non  tantum  vitae  bcneficia,  sed  et  veritatis  pignora 
essc.  Et  quod  in  rcligione  verissimc  rcqmrilur,  nt  fidem  qiils  ex  operibus 
monstrct ;  idcm  in  naturali  philusophia  compctere,  ut  scientia  siniiliter  ex 
opcnbus  monstretur.  Vcritatcm  cnim  pcr  openim  indicationem,  magis 
quam  cx  argumentatione  aut  etiam  ex  sensu,  et  patelicri  et  probari. 
Quarc  unam  eandemque  rationem  et  cor.ditionis  humanae  et  mentis 
dotandne  esse.' — Cogitata  et  Visa,  E.  and  S.,  voL  iii.  p.  613. 

*Quinetiam  illis  quibus  in  contemptationis  amorem  effusis  frequens  apud 
nos  opcrum  mentio  asperum  quiddam  atque  ingratum  et  mechanicum 
sonat,  nionstrabimus  quantum  iHi  dcsideriis  suis  propriis  adversentur ;  cum 
puritas  contemplationum  ntque  substructio  ct  InTcntio  opcrum  prorsus 
eisdcm  rebus  nitantur,  ac  simul  perficiantur/ — Parlis  Secundae  Delineati0| 
£.  and  S.,  vol.  iii.  p.  549. 

To  these  passages  might  be  addcd  Nov.  Org.  ii.  49:  'Etenim  ip^um 
Posie  et  ipsum  Stirt  naturam  hum.inam  amplificant,  non  beant.  Itaque 
decerpenda  sunt  ex  universiiate  rerum  ea  quae  ad  usus  vitae  maxime 
faciunt.' 

In  my  notes  on  Aph.  81,  I  have  already  stated  my  reasons  for  regarding 
Bacon*s  conccption  of  the  ends  of  knowlcdge,  or,  at  Icast,  that  which 
is  most  prominent  in  his  works,  as  partial  and  insufHcient.  In  a  few 
placcs,  howcvcr,  as  in  the  prcscnt  Aphorism,  he  rises  abore  the  mercly 
practical  view,  to  which  he  usually  atiaches  himself, 

"  Cp.  Filum  Labyrinthi,  sive  Inquisitio  Legitima  de  Motu,  E.  and  S.,  vol. 
iii.  pp.  637-8, 
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et  molestum  putasse :  ideoque  fecisse  quod  in  aedificando  fieri 
solet,  ncmpe  post  aedificii  structuram  machinas  et  scalas  a 
conspectu  amovisse.  Neque  aliter  factum  esse  credere  certe 
oportet.  Verum  nisi  quis  omnino  oblitus  fuerit  eorum  quae 
superius  dicta  sunt,  huic  objcctioni  {aut  scrupulo  potius)  facile 
respondcbit.  Formam  cnim  inquircndi  et  inveniendi  apud 
antiquos  et  ipsi  profitemur^*,  et  scripta  eorum  prae  se  ferunt. 
Ea  autem  non  aha  fuit^'',  quam  ut  ab  exemplis  quibusdam 
ct  particularibus  (additis  notionibus  communibus,  et  fortassc 
portione  nonnulla  ex  opinionibus  receptis,  quae  maxime  pla- 
cuerunt)  ad  conclusiones  maxime  generales  sive  principia 
scientiarum  advolarent,  ad  quorum  veritatem  immotam  et 
fixam  conchisiones  inferiores  per  media  educerent  ac  pro- 
barent ;  ex  quibus  artem  constituebant.  Tum  demum  si 
nova  particularia  et  cxempla  mota  csscnt  et  adducta  quae 
placitis  suis  refragarentur,  illa  aut  per  distinctiones  aut  per 
regularum  suarum  explanationes  in  ordinem  subtiliter  redi- 
gebant,  aut  demum  per  exceptiones  grosso  modo  summovc- 
bant :  at  rerum  particularium  non  refragantium  causas  ad  illa 
principia  sua  laborioseet  pertinaciter  accommodabant.  Vcrum 
nec  historia  naturahs  et  experientia  illa  erat,  quam  fuissc 
oportebat  (longe  certe  abest),  et  ista  advolatio  ad  gencralis- 
sima  omnia  perdidit. 

CXXVI. 

Occurrct  ct  illud  :  nos,  proptcr  inhibitionem  quandam  pro- 
nuntiandi  et  principia  certa  ponendi  donec  per  medios  gradus 
ad  generalissima  rite  perventum  sit,  suspensionem  quandam 
judicii  tueri,  atque  ad  Acatalepsiam  rem  deducere.  Nos  vero 
non  Acaiakpsiam^  sed  Eucaialepsiam^'^  meditamur  et  proponi- 
mus :  scnsui  enim  non  derogamus,  sed  ministramus ;  et  intcl- 
lcctum   non   contemnimus.   scd   regimus.     Atque    melius  est 


"  Thcre  can  be  no  question  that  we  ought  to  adopt  Mr.  Ellis'  correction, 
*profitcntur.* 

^  The  remiinder  of  the  Aphorism  sums  up  and  brings  together  what  has 
already  bcen  said  separately  in  many  of  the  preceding  Aphorisms. 

"*"  Mr.  Kitchin  appo  itely  quotes  ihe  well-known  pa-^apo  from  the  Ad- 
vancemcnt  of  Lcarning :  '  If  a  man  will  begin  with  certainties,  he  shall  end 
in  (loubts;  biit  if  hc  will  bc  contcnl  to  l>cgin  with  doubts,  he  shall  cnd  in 
certainties.*    See  Bk.  i,  E.  and  S.,  vol.  iii,  p.  293.    Cp.  Aph.  37. 
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scire  quantum  opus  sit,  et  tamen  nos  non  penitus  scire  putare, 
quam  penitus  scire  nos  putare»  et  tamcn  nil  eorum  quae  opus 
est  scire. 

CXXVII. 

Etiam  dubitabit  quispiam  potius  quam  objiclet,  utrum  nos 
de  Naturali  tantum  Philosophia^^,  an  ctiam  de  scientiis 
reliquis,  Logicis.  Ethicis,  Politicis,  secundum  viam  nostram 
pcrficiendis  loquamur^^.     At  nos  certe  dc  unlvcrsis  haec  quae 


•'  It  will  be  noticcd  that  Natural  Philosophy  is  here  used  in  its  restricted 
scnse,  as  opposcd  to  'scicntiac  logicae,  ethicac/  &c.,  not  as  including  the 
consiUeration  of  'atfcctus  et  prehensiones  intellectuules.*  Gp.  Aphs.  79,  80, 
where  it  is  used  in  the  wider  sense. 

•"  Cp.  Ncwton's  Optics,  bk.  ii.  ad  fin. :  '  And  if  Natural  Philosophy  in  all 
lls  parts,  by  pursuing  this  niethod,  should  at  length  be  perlected,  the 
bounds  of  Moral  Philosophy  will  be  also  cnlargcd.  For  so  far  as  we 
can  know  by  Natural  Philosophy  what  is  Ihe  Kirst  Cause,  what  power  he 
has  over  us,  and  what  bcnefits  we  receive  from  him;  so  far  our  duty 
towards  him,  as  well  as  that  towards  one  another,  wilJ  appear  to  us  by  the 
light  of  Nature.' 

This  Aphorism,  notwithstanding  cerlain  passages  iu  the  Novum  Organum 
which  apparently  point  to  the  opposite  conclusion,  as,  for  instance,  in  the 
Prcface,  p.  iBj,  and  in  Aphs.  29,  77,  128^  affords  conclusive  evidcnce  thal 
Bacon  conteniplated  the  application  of  his  method  to  the  nieiUal  and 
moraJ,  as  well  as  the  natiiral  scienccs.  The  extcndcd  mcaning  of  the 
term  *  Natural  Philosuphy'  (iiicluditig  'aflectus  cl  prchcnsiones  intellec- 
tuales'),  as  employed  in  Aph.  ao,  appears  to  imply  thc  same  intcntion. 
And,  though,  pcrhaps,  there  is  nolhing  in  Bacon's  works  strictly  cor- 
responding  to  the  Miistoria  et  tabulae  invcniendi  de  ira,  mctu,'  &c.,  of 
which  he  speaks  bclow,  thcre  arc  many  placcs  whcrc  hc  secms  to  assumc 
that  such  enquiries  fall  withtn  the  scope  of  his  philosophy.  Besides  the 
numerous  p.issages  in  thc  iater  books  of  the  De  Augmentis,  the  studcnt 
may  refcr  to  the  No^Tim  Organum^  Bk.  ii.  Aphs.  36,  37,  35  ad  fin.,  Historia 
Vitae  et  Mortis  (E.  and  S.,  vol.  ii.  pp.  170-174),  Filum  Labyrinthi,  sive 
Inquisitio  Legitima  de  Motu,  ad  fin.  (E.  and  S.,  vol.  iii.  pp.  639-40), 
Sylva  Sylvarum,  Exp.  795  and  several  of  the  'experiments'  in  the  tenth 
century.  But,  without  mulliplying  rcfercnces,  I  may  state  that  it  appcars 
to  me  unqueslionable  that  Bacon,  while  he  regarded  his  method  as 
primarily,  and,  perhaps,  most  easily  appUcable  to  thc  natural  sciences, 
contemplatcd  its  ultimatc  extcnsion  to  all  branches  of  knowlcdge  alike. 
The  passagcs  which  seem  to  point  in  the  opposite  direction,  are,  I  con- 
ceivc,  as  I  havc  already  statcd,  ironical,  and  refcr  not  to  science,  or  know- 
lcdge  in  thc  true  sense,  at  all,  biit  to  rhetoric  and  disputation. 

On  the  justncK  of  Bacon*s  vicw  aiid  on  the  sense  or  senses  in  which 
Induction  is  applicablc  to  the  moral  and  mciital  scicnccs,  this  is  not  the 
place  to  spcak.     It  may  suffice  to  say  that,  in  my  opinion,  certainty  can 
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dicta  sunt  intelligimus :  atque  quemadmodum  vulgaris  logica, 
quae  regit  res  per  syllogismum,  non  tantum  ad  naturales,  sed 
ad  omnes  scientias  pertinet;  ita  et  nostra,  quae  procedit  per 
inductioncm^  omnia  complectitur.  Tam  enim  historiam  et 
tabulas-^'*  inveniendi  conficimus  dc  ira,  metu.  et  verecundia.  et 
similibus;  ac  etiam  de  cxemplis  rerum  civilium :  nec  minus 
dc  motibus  mentalibus  mcmoriae,  compositionis  et  divisionis  ***, 
judicii,  et  reliquorum,  quani  de  calido  et  frigido,  aut  luce,  aut 
vegetatione,  aut  similibus.  Sed  tamen  cum  nostra  ratio  in* 
Urpf-etandi,  post  historiam  pracparatam  et  ordinatam,  non 
mentis  tantum  motus  et  discursus  (ut  logica  vulgaris),  sed  et 


only  be  attained  in  these  scicnccs  by  the  employmeal,  at  all  events  in  ihe 

first  instance,  of  the  Inductive  Method.  Speculations,  in  these  as  Jn  all 
other  snbjects,  unless  based  on  the  patient  study  of  facts,  *  variantur,  non 
augentur,'  The  enormous  cxtension  which  Ihc  method  of  Induction  has 
rcceived  in  reccnt  times  by  the  application  of  a  historical  treatmcnt  to  the 
subjects  of  law,  institutions,  langnage,  art,  morals,  religion,  &c.,  has  really 
laid  Ihc  basis  of  a  scientific  study  uf  niaii,  uhich  may  at  some  futurc  time 
rival  in  rcspect  of  certainly,  while  it  will  cvcn  transccnd  in  intercst,  Ihe 
scieiilific  study  of  nature.  The  student  who  may  wish  to  see  successful 
examples  of  this  mode  of  treatmcnt,  the  bistorical  metbod^  as  it  has  been 
called,  is  rcferrcd  lo  the  works  of  Sir  H.  Jlainc,  Profc^or  Max  Mliller,  Sir 
J,  Lubbock,  Mr.  Tylor,  and  (though  here,  perhaps,  he  will  be  treading  on 
lcss  firm  ground)  to  the  Psychology  and  Sociology  of  Mr.  Herbert  Spencer. 
For  an  analysis  of  the  historical  mcthod,  he  may  consult  Ihe  £dilor's 
Inducttve  Logic,  ^rd  ed.,  pp.  300-202,  and  MilPs  Logic,  bk.  vi,  ch.  lo. 
The  whole  of  ihe  slxth  book  of  Mr.  MilKs  Logic  bears  on  thc  methods  of 
the  moral  and  mental  sciences, 

Thc  word  *logicia'  in  the  above  sentcnce  should  probably  be  takcn  as 
including  what  we  call  '  psychology  '  as  well  as  logic  proj>er.  But  even 
logic,  in  the  strictcst  sensc  of  the  term,  rests  ultimately  on  an  inductive 
basis.  It  is  only  through  having  obsened  what  proccsses  of  reasoning  Icad 
to  a  soundj  and  what  to  an  unsound  conclusion,  that  is,  to  a  conclusioa 
agreeing  or  dis;igreeing  with  facts,  that  men  have  bccn  able  to  frame  with 
any  ccrtainty  even  the  rules  of  logic  itself. 

*"  Scc  last  note. 

*°  Aflirmation  and  Negation,  not,  os  Mr.  Ellis  suggests,  Synthesis  and 
Analysis.  Sce  AIdrich*s  Lopic,  ad  init.:  '  Est  enim  judicium  aliud  ^ffirma' 
tivum^  ijuod  vocalur  eliam  Co/npojitio ;  atiud  Negatii^UTHi  quod  ct  Divisio* 
This  terminolopy  is  derived  from  Arislolle.  Cp.,  for  instance,  De  Inter- 
pretatione,  ch.  i:  7r*p(  "yA/>  alvBtatv  Kn\  htalpta-iv  ftm  Tu  ■<^fi'?ius  Tt  Kai  to 
aKj)6fS,  ra  fity  ovt'  oi/o^nra  avrii  Ka\  ru  pijfiara  (oiKf  ru  aviv  irvp0(iT(^i  ku\ 
Stat/Hcreuc  yo^/juin,  oiov  rA  lUOpitmos  ^  to  Act-Kui',  oriuf  /i^  itpoortO^  t**  oZrt 
yap  ^ftdor  oi/rc  a}^j}&ts  no). 


UB,  L  128. 


3^7 


rerum  naturam  intueatur ;  ita  mentem  regimus,  ut  ad  rerum 
naturam  se,  aptis  per  omnia  modis,  applicarc  possit  ^^  Atque 
propterea  multa  ct  divcrsa  in  doctrina  inierpretatimis  prae- 
cipimus,  quae  ad  subjecti,  de  quo  inquirimus,  qualitatem  et 
conditionem,  modum  invenicndi  nonnuUa  ex  partc  appKcent. 

CXXVIIL 

At  illud  dc  nobis  ne  dubitare  quidem  fas  sit ;  utrum  nos 
phiiosophiam  et  artes  et  scientias  quibus  utimiir  destruere  et 
demoliri  cupiamus :  contra  enim,  earum  et  usum  et  cultum  et 
honorcs  hbcntcr  amplcctimur.  Neque  enim  ullo  modo  offici- 
mus,  quin  istae,  quae  invalucrunt,  et  disputationes  aiant,  et 
sermones  omcnt,  et  ad  professoria  munera  ac  vitae  civilis 
compcndia  adhibeantur  et  valcant ;  dcniquc,  tanquam  numis- 
mata  quaedam,  consensu  inter  homines  recipiantur.  Quinetiam 
significamus  apertc,  ea  quae  nos  adducimus  ad  istas  res 
non  multum  idonea  futura  ;  cuni  ad  vulgi  captum  deduci 
omnino  non  possint,  nisi  per  effecta  et  opera  tantum  *'-.  At 
hoc  ipsum,  quod  dc  affcctu  nostro  ct  bona  voluntatc  erga 
scicntias  rcceptas  dicimus,  quam  vere  profiteamur,  scripta 
nostra  in  pubhcum  edita  (praesertim  hbri  De  Progrcssu 
Scicfttiarum^'-^)  fidem  faciant.  Itaque  id  verbis  amplius  vin- 
cere    non   conabimur.      Ulud   interim   constantcr  et   disertc 

*  The  objcct  of  this  rcmark  is  to  distinguish  hls  own  from  Ihe  vulgar 
logic.  The  cominon  logic  is  concerned  only  with  the  openilions  of  the 
mind,  regarded  in  and  for  themselves,  but  the  Baconian  logic  has  far  its 
aim  to  interpret  the  ways  of  extcrnal  natiire  as  well  as  Ihe  processes  of 
the  human  mind,  and  hence  it  must  adapt  and  accommodate  itsclf  to 
the  qiiality  and  condition  of  the  various  objects  which  it  investigates. 
This  is  a  far-seeing  dcscription  of  the  oflice  and  peculiaritics  of  thc  Induc- 
tive  Logic.  Thu.%  for  example,  one  melhod  or  conibination  of  mcthods  is 
applicable  to  mechanical  problcms,  anolher  lo  the  prol^lems  of  chemistry, 
a  third  to  those  of  physiology,  and  so  on,  Bacon's  own  *  Praerogalivae 
Instantiarum '  in  the  3nd  Book  woutd  afford  a  good  instance  uf  what  he 
means. 

"  See  notcs  on  thc  last  Aphorism  and  on  Aph.  29.  In  favour  of  my 
interpretation  of  this  and  siuiilar  passages  as  ironical,  I  may  adduce  the 
argumcnt  that  Bncon  could  hardly  havc  contradictcd  himself  on  so  im* 
portant  a  matter  in  two  consecutive  Aphorisms, 

"  *  The  Twoo  Bookes  of  Francis  Bacon  of  thc  Proficicnce  and  Advance- 
menl  of  Learning  Divine  and  Humane,'  first  published  in  1605.  The  De 
Augmentis,  of  course,  was  not  yet  published. 
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nionemus  ;  his  modis,  qui  in  usu  sunt,  nec  magnos  in  scien- 
tiarum  doctrinis  ct  contcmplationc  progressus  fieri,  nec  illas 
ad  amplitudincm  opcrum  deduci  posse. 

CXXIX. 

Superest  ut  de  F^inis  excelicatia  pauca  dicamus.  Ea  si 
prius  dicta  fuissent,  votis  similia  videri  potuissent :  sed  spc 
jam  facta,  ct  iniquis  pracjudiciis  sublatis,  plus  fortasse  pon- 
deris  habebunt.  Quod  si  nos  omnia  perfccissemus  et  plane 
absolvissemus,  nec  alios  in  partem  et  consortium  laborum 
subindc  vocarcmus,  etiam  ab  hujusmodi  vcrbis  abstinuissemus, 
ne  acciperentur  in  pracdicationem  meriti  nostri.  Cum  vero 
aliorum  industria  acuenda  sit  et  animi  excitandi  atque  ac- 
cendendi,  conscntaneum  est  ut  quacdam  hominibus  in  mentem 
redigamus. 

Primo  itaque,  videtur  inventorum  nobilium  introductio  inter 
actiones  humanas  longe  primas  partes  tcnere:  id  quod  antiqua 
saecula  judicavcrunt.  Ea  enim  rerum  inventoribus  dtvinos 
honores  tribuerunt  "* ;  iis  autcm  qui  in  rebus  civilibus  mcre- 
bantur  (qualcs  crant  urbium  ct  impcrionim  conditorcs,  legis- 
latores,  patriarum  a  diuturnis  nuilis  liberatores,  tyrannidum 
dcbcllatorcs,  ct  his  similes),  hcroum  tantum  honorcs  dccre- 
verunt.     Atque  certe   si  quis  ca  rccte  conferat,  justum  hoc 

"  Cp.  De  AugTnentis,  lib.  i,  E.  and  S.,  voL  i.  p.  470 :  *  Quippe  supra 
humanos  honores,  heroici  numerabantur  et  divJni;  in  quorum  distri- 
butione  hunc  ordinem  lcnuere  veteres.  Rcrumpublicanim  conditores, 
legislntares,  tyrannicidac,  patrcs  patriac,  quiquc  in  rebus  civilihus  oplime 
meruerunt,  insigniti  sunt  titulo  Hcroum  tantum,  aut  Semideurum;  quales 
fiicre  ThcscuSj  Minos,  RomuluSj  ceterique.  Ex  altcra  parte  invenlores 
et  authores  novarum  artium,  quique  viiam  humanam  novis  commodis  et 
acccssionibus  dotarunt,  semper  consecrati  sunt  inter  Deos  ipsos  Majores ; 
quod  Cereri,  Baccho,  Mcrcurio,  Apoliini,  ct  aiiis  contigit.  Quod  certe 
jure  ct  sano  cum  judicio  facluin  est.  Nam  priorum  benemerita  intra 
unius  .'ictatis  aut  nalionis  limites  fere  coercentur;  nec  absJmilia  sunt 
iinUribus  lempestivis  et  benignis,  qui  quamvis  frugiferi  sint  atque  opta- 
biks,  tamcn  pro  illa  tempestate  tantum  qua  decklunt,  atquc  pro  ampli- 
tudine  tractus  tcrrae  quam  irrigant,  utilcs  sunt ;  postcriorum  vcro  bcneticia^ 
ut  ipsius  soUs  et  coclestium  munera,  temporibus  pcrpetua,  locis  iuHnita 
sunt.  Illa  rursus  cum  contcnlione  et  pciturbalione  ut  plurimum  con- 
juncta  sunt ;  haec  habent  vcrum  charactcrem  Divlnae  PraesentiaCi 
veniuntque  in  aura  teni,  absque  tumultu  aut  strepitu.' 
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prisci  saeculi  judicium  repcrtct.  Etcnim  inventorum  bcncficia 
ad  universum  gcnus  humanum  pcrtincrc  possunt,  civilia  ad 
certas  tantumniodo  hominuni  sedes :  haec  etiam  non  ultra 
paucas  aetates  durant,  illa  quasi  pcrpctuis  temporibus.  Atque 
status  emcndatio  in  civilibus  non  sine  vi  et  pcrturbatione 
plerumque  procedit :  at  inventa  beant,  et  beneficium  deferunt 
absque  aiicujus  injuria  aut  tristitia. 

Etiam  inventa  quasi  novae  creationes  sunt,  et  divinorum 
operum  imitamenta;  ut  bene  cecinit  ille  : 

*  Pnmum  frugiferos  foetus  mortalibus  acgris 
Dididerant  quondam  praestantl  nomine  Athenae ; 
Kt  RkcreaverunT  vitam,  legesque  roganml".* 

Atque  vidctur  notatu  dignum  in  Solomone ;  quod  cum  im- 
perio,  auro,  mafjnificentia  operum,  satcllitio,  famulitio,  classe 
insuper,  et  nominis  claritate,  ac  summa  hominum  admiratione 
florerct,  tamcn  nihil  honim  delegerit  sibj  ad  gloriam,  sed  ita 
pronuntiavcrit :  Gloriam  Dti  csse,  celare  rem  ;  gloriam  regis^ 
investigare  rem^^, 

Rursus  (si  placct)  reputet  quispiam,  quantum  intcrsit  inter 
hominum  vitam  in  excultissima  quapiani  Eurupae  provincia, 
et  in  regione  aliqua  Novae  Indiac"^  maxime  fera  et  barbara : 
ea"*  tantum  differre  existimabit^  ut  mcrito  /tpminem  homifti 
Dcum  esse^^j  non  solum  propter  auxilium  et  beneficium,  sed 


**  Lucrctius.vi.  1-3.  Bacon,  in  quotingthcsc  lines,probably  from  memory, 
has  altcred  'primae'  into  *primum,*  *dididcrunt'  into  *dididerant,'  and 
•  praeclaro '  into  *  praestanti,' 

"  Proverbs  xxv.  3. 

"  Thc  name  given  lo  the  Western  Continent  and  IsUnds,  when  first 
discovered  liy  Columbus,  who  imagined  them  to  bc  a  part  of  India.  We 
still  have  traces  of  this  nomenclature  in  the  '  West  Indics,'  the  *  Red 
Indians/  Mndiana,'  &c. 

"  Ought  not  this  word  to  bc  corrected  to  eas,  which  is  the  reading  in 
the  edition  publishcd  .it  Leydcn  in  1643  ? 

•'  ' "  Homo  homini  Deus,  si  suum  officium  scial,"  An  Aphorism  of  Caeci- 
lius  Comicus  apud  Symmach.  Kpist.  x.  104  (al.  114).'  (?ix.  108.)  'Bacon 
has  expanded  the  mcaning  of  the  saying  (according  to  his  wont)  bcyond 
its  original  extent.  See  also  Zenobiits,  Cent.  i.  91  in  Gaisford*s  Paroe- 
niiographi  Graeci,  wliere  the  proverb  is  ''Ai'0ptonos  av0f)unrov  iiaitAoviof* 
Mr.  Kitchin's  notc.  Of  thc  two  authors  herc  citcd,  Caccilius  Stalius,  ihe 
comic  poet,  died  B.c.  168,  being  an  immcdiate  predecessor  of  Tcrence; 
Zenobius  lived  io  thc  time  of  lladrian.   It  has  been  pointed  out  to  me  that 
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etiam  per  status  comparationem,  recte  dici  possit.  Atque  hoc 
non  solum,  non  coelum,  non  corpora,  sed  artes  praestant. 

Rursus,  vim  et  virtutcm  et  conscquentias  rcrum  inventarum 
notare  juvat ;  quae  non  in  aliis  manifestius  occurrunt,  quani  in 
illis  tribus  quae  antiquis  incognitae,  et  quarum  primordia, 
licet  recentia,  obscura  et  ingloria  sunt :  Artis  nimiaim  Impri- 
mendi,  Pulveris  Tormentarii,  et  Acus  Nauticae^*^,  Haec  enim 
tria  rerum  facicm  ct  statum  in  orbe  terrarum  mutavcrunt : 
primum,  in  rc  litcraria  ;  secundum,  in  re  belllca  ;  tertium,  in 
navigationibus :  unde  innumerae  rerum  mutationes  sequutae 
sunt;  ut  non  impcrium  aliquod,  non  sccta,  non  stella,  majorem 
efficaciam  et  quasi  influxum  super  res  humanas  exercuisse 
videatur,  quam  ista  mechanica  exercuerunt. 

Praetcrca  non  abs  re  fuerit,  tria  hominum  ambitionis  genera 
et  quasi  gradus  distingucrc.  Primum  corum,  qui  propriam 
potentiani  in  patria  sua  amplificare  cupiunt ;  quod  genus 
vulgare  cst  ct  degener.  Secundum  eoruni,  qul  patriae  po- 
tentiam  et  imperium  inter  humanum  genus  amplificare  nitun- 
tur;  illud  plus  certe  habet  dignitatis,  cupiditatis  haud  minus. 
Quod  si  quis  humani  generis  ipsius  potentiam  et  imperiura  ia 
rcruni  unjvcrsitatcm  instaurare  et  ampliftcare  conctur,  ea 
proculdubio  ambitio  (si  modo  ita  vocanda  sit)  reliquis  et 
sanior  cst  et  augustior.  Hominis  autem  imperium  in  res,  in 
solis  artibus  ct  scientiis  ponitur.  Naturac  enim  non  imperatur, 
nisi  parendo"'^'. 

Praeterea,  si  unius  alicujus  particularis  inventi  utilitas  ita 
homines  affeccrit,  ut  eiim  qui  genus  humanum  universum 
bencficio  aliquo  dcvincirc  potucrit  homine  majorem  putavcrint; 
quanto  celsius  videbitur  tale  aliquid  invenire,  per  quod  alia 
omnia  expedite  inveniri  possint  ?     Et  tamen  (ut  verum  om- 


the  same  proverb  is  refcrred  to  in  Hooker's  Ecclesiastical  Polity,  bk.  i. 
See  ;tn  inleresliriir  note  on  the  passagc  in  Dean  Cliurch's  edition,  p.  12S1 
and  cp.  Jercmy  TayIor's  M^orks  (ed.  Heber  and  Eden),  vol.  iv.  p.  3^5, 

^^  Cp.  Aph.  109. 

^  Cp,  Aph.  3.  Mr.  Kitchin  quotcs  Livy,  xxi.  4,  where,  in  describing 
Hannibal,  hc  says:  'Nunquanri  ingcnium  idcm  ad  res  diversissimas,  paren- 
dum  atque  imperandum,  habilius  fuit.'  I  may  add  AristotIe's  de&cription 
of  Ihc  good  cili7,en,  Pol,  iii.  4  (I4)  :  d«  hi  rav  iroktTrjv  riiv  dyaBov  rj7t(rrn- 
CT^ai  Ka\  ivvaadai.  Kat  apjffo-^ui  KttX  apxtiv,  icoi  avTTf  dper^  jroXirov,  ru  TAr 
rttv  sXfvBtpw  apxh^  iiiiaraaSai  cV  dp<f>oTfpa. 
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nino  dicamus)  quemadmodum  lud  magnam  habemus  gratiam, 
quod  per  cara  vias  inire,  artes  exercere,  legere,  nos  invicem 
dignosccre  possimus ;  ct  nihilominus  ipsa  visio  lucis  rcs  prac- 
stantior  est  et  pulchrior,  quam  multiplex  ejus  usus :  ita  certe 
ipsa  contemplatio  rerum  prout  sunt,  sine  superstitronc  aut 
impostura,  crrorc  aut  confusionc,  in  seipsa  magis  digna  est, 
quam  universus  inventorum  fructus"-. 

Postremo,  siquis  depravationcm  scientiarum  et  artium  ad 
malitiam  ct  luxuriam  ct  simiHa  objccerit;  id  ncmincm  moveat. 
Illud  enim  de  omnibus  mundanis  bonis  dici  potest,  ingenio, 
fortitudine,  viribus,  forma,  divitiis,  luce  ipsa,  et  reliquls.  Re- 
cuperet  modo  genus  humanum  jus  suum  in  naturam  quod  ei 
ex  dotationc  divina  compctit,  ct  detur  ei  copia :  usum  vero 
recta  ratio  et  sana  religio  gubernabit, 

cxxx. 

Jani  vero  tempus  est  ut  artem  ipsam  Interpretandi  Naturam 
proponamus:  in  qua  licct  nos  utilissima  et  verissima  prae- 
cepisse  arbitremur,  tamen  necessitatem  ei  absolutam  (ac  si 
absque  ca  nil  agi  possit)  aut  etiam  perfcctioncm  non  attri- 
buimus.  Etenim  in  ea  opinione  sumus  :  si  justam  Naturac 
et  Experientiae  Historiam"*'  praesto  haberent  homines,  atque 
in  ea  sedulo  versarentur,  sibique  duas  res  imperare  possent ; 
unam,  ut  receptas  opinioncs  et  notiones  dcponcrcnt ;  altcram, 
ut  mentcm  a  generalissimis  et  proximis  ab  illis  ad  tempus 
cohiberent ;  forc  ut  ctiam  vi  propria  ct  gcnuina  mcntis  •*, 
absque  alia  arte,  in  formam  nostram  Interpretandi  incidcrc 
possent,  Est  enim  Interpreiatio  verum  et  naturalc  opus 
mentis,  demptis  iis  quae  obstant  '^ :   sed  tamen  omnla  certe 


^  Cp.  Aph.  124  ad  fin.  and  note  51.  Tliis  passagc,  likc  that,  is  a  happy 
exception  to  the  nianner  in  which  Bacon,  when  spcaking  of  the  cnds  uf 
knowledge,  nsuall)'  subordinates  truth  to  practice. 

"  Tliis  ajjain  shows  the  in»[K>rtance  wliich  Bacon  attached  to  his  Natural 
History,     Cp,  A[>h.  98  and  my  notcs  on  it. 

"  But  the  mind  would,  in  that  case,  employ  unconsciously  the  rules  which 
Bacon  and  his  successors  have  prescribed  for  its  conscious  use.  '  Nalural 
Logic'  is  only  artificial  logic,  employed  unconsciously,  and  artificial  logic  is 
only  the  formal  expression  of  Natural  Logic. 

"  Mr.  Spedding  comparcs  the  foUowing  parallel  passjiges:— Valerius 
Xerminus,  ch.  22  :— 'That  it  is  true  that  interpretalion  is  thc  vcry  natural 
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per   nostra    praecepta    erunt    magis    in   procinctu,   et   multo 
firmiora. 

Neque  tamen  illis  nihil  addi  posse  affirmamus  :  sed  contra, 

nos,  qui  mentcm  respicimus  non  tantum  in  facultate 

propria,    sed    quatenus    copulatur 

cum  rebus,  Artcm  invcnien- 

di  cum  Invcntis  adoles- 

cere  posse,  statuere 

debemus"^ 


anddirect  intentinn,  action,  and  pro^jession  of  the  undcrstanding,  delivered 
from  impediments  ;  and  that  all  anticipation  is  but  a  deflexion  ordeclination 
by  accident.'  Aciv.  of  Learn.  (ind  book) : — '  For  he  that  sliall  altcntivcly 
observe  how  the  mind  doth  gather  this  e\cellent  dew  of  knuwledge,  like 
unto  that  which  tho  poct  speakcth  of,  Aerit  melHs  coelfstia  tkna,  distilling 
and  contriving  it  out  of  particulars  nalural  and  artificial,  as  the  flowers  of 
the  field  and  garden,  shall  hnd  that  thc  mind  of  herself  by  nature  doth 
managc  and  act  an  inducLion  much  bcttcr  than  thcy  dcscribc  it.' 

'"''  In  the  Cogitata  et  Visa  (E,  and  S.,  vol.  iii.  p.  6io),  there  is  a  fine 
passage  on  the  relation  between  particnlar  discoveries  and  the  Art  of 
Discovery  itself : 

*Qiiod  sl  particularis  alicujus  invonti  utilltns  ita  homines  affecerit,  ut 
cum  qni  universum  gcnus  humaniim  tmlco  aliquo  bcncficio  complccti 
posset,  hoiiiine  majorem  putarent;  at  multo  cetsjus  inventum  esse,  quod 
alia  omnla  invcnla  piirtictjlaria  potcntia  quadam  in  se  contineat,  ac  animac 
humanae  vias  aperiat,  ut  ad  nova  et  urteriora  quaeque  ductu  certo  et  recto 
pcnetrare  possit.  Quemadmodum  cnim  saeculis  priorlbus,  cum  homines  in 
navigando  per  stellarum  tantum  observationes  cursum  dirigebant,  eos 
veteris  sarie  continentis  oras  legisse,  aut  maria  allqua  minora  et  mediter- 
ranea  trajccisse;  neccise  autem  fuisse  usum  acus  nautlcae,  ut  duccm  viae 
magis  fidum,  innotuisse,  antequam  Oceanus  trujiceretur,  et  Novi  Orbis 
regiones  detrgcrentur:  simili  prorsus  ratione,  quae  hucusque  in  artibus 
et  scientiis  honihmm  inventa  sunt,  poiuisse  instinciu,  usu,  observatione, 
meditatione,  aperiri,  utpote  sensui  propiora;  antequam  vero  ad  remo- 
tiora  ct  occultiora  naturac  appellcrc  liceat,  ncccssario  praeccderc,  ut  mcHor 
et  perfectior  mentis  humanae  usiis  et  adoperatio  inveniatur.  Qtiare  hujus- 
cemodi  Inventum  proculdubio  Temporis  partum  nobilissimum,  et  vere 
inasculum  esse.' 

M.  Bouillet  calls  attention  lo  the  following  passage  in  the  Filum  Laby- 
rinthi,  sivc  Inqiiisitlo  Lcgitima  de  Motu  {E.  and  S.,  vol.  iii.  pp.  635-636): 
'  Nam  et  ipsi  statuimus,  artem  inveniendi  adulescere  cum  inventis;  neque 
ad  allquid  immotum  et  inviolabilc  inveniendi  artificium  hominum  indus> 
triam  et  felicitatem  astringendam.  Artis  enim  perfectioncm  artis  usum 
remorari,  nihil  est  necesse.* 

Properly  speaking,  there  is  no  such  art  as  an  *  Art  of  Invention,'  for 
'  invention  '  depcnds  on  the  cxerci&e  of  the  imagiualive  faculty,  which  bas 
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nol  hithcrto  been  amcnablc,  and  is  ncver  iikely  to  be  amcnable,  to  rules, 
Biit,  at  the  same  time,  as  we  have  seen  in  a  note  on  a  prcvjous  aphorisin 
(Aph-  laa),  by  the  ciiltivation  of  logical  habits  of  mind,  and  the  habitual 
obsenation  of  certain  rules,  even  the  imagination  may  be  diverted  from 
improper,  and  directed  into  propcr  channcls.  Morcover,  whcn  imagina- 
tion  has  played  its  part,  its  products  must  be  submitted  to  and  tested  by 
rcason,  and  here  it  becomes  necessary  to  employ  the  rulcs  of  logic,  whether 
such  rulcs  be  statcd  formatly,  or,  as  is  more  fretiuently  the  case,  applicd 
unconsciously.  At  this  point,  then,  arises  the  question  fsuggested  by  this 
and  the  lattcr  part  of  the  i27th  Aphorism,  q. v.),  whcthcr  thcre  is  any 
advance  in  the  analyses  and  rules  of  logic  in  any  way  corresponding  to  Ihe 
advance  which  is  constantly  taking  place  in  the  individual  sciences?  On 
the  whole,  I  think,  U  may  be  answered  that  there  is.  For  wbat  is  Logic 
but  the  analysis  of  thc  most  corrcct  modes  of  reasoning  in  each  department 
of  human  thought,  and  the  construction  of  rules  bascd  on  such  analysis  ? 
Now  reasoning  is  constantly  being  applied  to  new  subjects  or  to  new 
branches  of  old  subjects ;  complicated  cascs  of  reasoning,  too^  are  con- 
stantly  being  unravelled  aud  refcrred  to  simplc  principEes.  Hence,  though 
we  are  never  likely  to  discover  any  new  laws  of  thoMght  or  to  add  to  Ihe 
simple  formulae  to  which  atl  reasoning  may  be  reduced  in  Ihe  Ia.st  resort, 
yet  we  may  be  constantly  gaining  a  wider  knowlcdge  of  the  applications, 
and  possibly  of  thc  neccssary  modifications,  of  our  rules,  increased  practical 
skill  in  weighing  arguments  and  detccting  fallacies,  and  a  juster  view  of  the 
spccial  characteristics  which  distinguish  thc  rcasoning  and  method  of  cach 
particular  scieiice.  Aiid  that  loi,'ic  (iii  the  largest  sense  of  the  term)  has,  as 
a  matter  of  fact,  advanccd,  as  thc  particular  arts  and  scicnces  have  ad- 
vanced,  though  not,  perhaps,  aKvays  in  ihe  same  pnjportion,  hardly  admits, 
1  conceive,  of  any  doubt. 

The  depcndence  of  Loglc  on  the  condition  of  the  scverdl  sciences  is  put 
in  a  striking,  though  undoubtedly  an  exaggeratecl,  form  by  Condillac  (His- 
toire  Modeme,  livre  xx.  ch.  la) :  ^Je  n'ai  pas  lc  courage  de  vous  parlcr  de 
ceux  qui,  avant  le  renouvellenient  des  sciences,  ont  tente  d'enseigner  Tart 
de  raisonner.  Si  des  Tartares  voulaient  faire  unc  poelique,  vous  pensez 
bien  qu'elle  scrait  mauvaise,  parce  qu'ils  n'ont  pas  de  bons  potites.  II  en 
est  de  m^ixie  des  logiques  qui  ont  ^t^  faites  avant  le  dix-sepli&me  siecle.' 
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SUMMARY    OF     BOOK  II 


Froh  the  prefatory  remarks  of  Book  I,  Bacon  passes  in  Book  II  to  a 
more  formal  and  positive  exposition  of  his  method.  The  first  ten  Aphor- 
isms  consist  mainly  of  general  reflections,  for  the  most  part  very  obscurely 
worded,  on  the  ends  of  science,  on  the  necessity  of  enquiring  into  Forms,  and 
on  the  connection  between  the  speculative  and  practical  branches  of  know- 
ledge.  He  then  proceeds  to  give  a  specimen  of  the  investigation  of  a  Form, 
taking  as  his  example  the  Form  of  Heat.  The  first  step  in  the  investi- 
gation  is  to  draw  up  certain  Tables,  the  ultimate  purpose  of  which  is 
to  enable  him  to  eliminate  those  qualities  which  might  be  supposed  to 
be,  but  which  are  not  realiy,  of  the  required  Form.  When  the  Tables 
are  completed,  and  the  false  explanations  have,  so  far  as  possible,  been 
rejected,  he  proceeds,  according  to  his  own  metaphor,  to  reap  the  *  Vin- 
demiatio  Prima  de  forma  Calidi/  and,  in  order  to  reap  this  vintage,  he 
gives  free  ptay  to  the  Imagination,  that  is,  in  spite  of  his  warnings  to 
the  contrary  in  Book  I,  he  frames  Hypotheses.  This  process  is  called 
'permissio  intellectus.'  *Atque  haec  sit  prima  vindemiatio,  sive  inter- 
pretatio  inchoata  de  forma  Galidi,  facta  per  permissionem  intellectus' 
(see  Aph.  30),  In  Aph.  21  he  announces  that,  having  completed  the 
'Tabulae'  and  *Vindemiatio  Prima,*  he  will  proceed  *ad  reliqua  auxilia 
intellectus  circa  Interpretationem  Naturae  et  Inductionem  veram  ac  per- 
fectam.'  Of  these  *auxilia'  he  enumerates  nine  (Aph.  31),  but  of  the 
nine  one  only,  the  *  Praerogativae  Instantiarum '  (of  which  there  are 
twenty-seven  varieties),  are  discussed  in  the  Fragment  of  the  Novum 
Organum  which  Bacon  published.  He  is  on  the  point  of  passing  on  to 
the  *adminicu1a  inductionis/  when  the  work  abruptly  ends. 
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Aphorismus. 


SUPER  datum  corpus  novam  naturam '  sive  novas  naturas 
generare  et  superinduccre,  opus  et  intentio  est  humanae  po- 
tentiae^  Datae  autem  naturae  Formam,  sive  difTercntiam 
veram^  sivc  naturam  naturantem*,  sive  fontcm  cmanationis 

'  Mr.  EUis  remarks  that,  throughout  this  Aphorism,  Bacori  maintains 
the  antithcsis  bctwcen  *corpus,'  the  concrcte  body,  and  *natiira/  thc 
abstract  quality.    Of  each  'corpus'  various  'naturae'  are  prcdicable. 

*  Bacon  seems  to  have  thought  that,  \i  we  could  once  discover  the 
*form,'  we  could  supcrinducc  it  on  any  givcn  body,  but  ihis  by  no  mcans 
foUows.  Suppose  we  knew  thc  cxact  *form'  of  the  'naturcs'  which  arc 
predicablc  of  and  constitute  gold,  could  wc  superinduce  these  on  sHvcr,  or 
could  we  eliminatc  the  'natures'  which  characterise  silver  and  substitute 
thosc  which  characterise  gold.' 

'  Its  distinguishing  charactcrislics,  or,  more  precisely,  its  essence,  or 
inmost  constitution,  or  fundamental  attributes. 

*  In  the  most  gcncral  mcaning  of  thc  words,  Natura  Naturans  and  Na- 
tura  Naturata  may  be  described  as  related  to  each  other  in  thc  foilowing 
manncr.     Natura  Naturata  is  the  actual  condition  of  a  given  object  or 


(ista  cnim  vocabula  habemus,  quae  ad  indicationem  rei  prox- 
ime  accedunt)  invenire,  opus  ct  intentio  cst  humanae  scien- 
tlac  \  Atque  his  operibus  primariis  subordinantur  aha  opcra 
duo  sccundarla  ct  infcrioris  notae ;  priori,  transformatio  cor- 
porum  CQncretorum  de  alio  in  aliud.  intra  terminos  Possibilis*'; 
posteriori,  inventio  in  omni  generatione  et  motu  latcntts  pro~ 
cessiis'^,  continuati  ab  cfficiente  manifesto  et  materia  mani- 

quality,  or  of  the  aggregate  ofall  objects  and  qualitifs,  Ihe  Universe, 
at  any  given  time;  Natura  Naturans  is  the  inimaneut  cause  of  this  con- 
dition,  or  aggregate  of  conditions,  and  is  rcgarded  as  producing  it  by  a 
continuous  proccss.  Thus,  when  we  siiy  *  how  wonderfully  Nalure  works,' 
we  are  speaking  of  *Natura  Naturans;'  whcn  we  say  *how  beautifiil  is 
Nature,'  we  are  speaking  of  Natura  Naturata.  Hence,  Natura  Naturans 
is  rclated  to  Natura  Naturat.i  as  cause  to  efFect.  Or,  again,  we  may  say 
that  Natura  Naturans  is  the  active  or  dynamical,  Natura  Naturata  the 
passive  or  statical  aspect  of  Nature.  It  will  be  easily  understood  from  this 
account  how  Natiira  Naturans,  in  some  syslems  of  philosophy,  as,  for 
instance,  in  that  of  Spinoza,  came  to  dcnote  God  as  the  iiiuiiaaent  cause 
of  the  Universc. 

In  cmploying  '  natura  naturans'  and  *  fons  emanationis '  as  the  equiva- 
lents  of  '  form,'  B;icon  seems  to  be  adopting  a  point  of  view  shghtly  dif- 
fercnt  from  that  which  he  takes,  where  he  describes  it  as  *  vera  differentia.* 
But,  perhaps,  we  may  exhibit  the  identity  of  these  various  expressions,  by 
saying  that  the  'data  natura'  results  from  the  *  form '  in  the  same  way 
Ihal  tlie  secondary  properties  flow  fnom  the  priniary  ('difrerenlia  vera*), 
or  thc  attributcs  from  the  substancp,  or  cffccts  in  nature  from  thc  indwell- 
ing  cause.  I  am,  however,  inclined  to  think  that  in  this  passage  the  word 
*  form  ■  is  really  employed,  tbough,  of  course,  unconsciously,  with  two  dif- 
fcrent  ^hadcs  of  meaning,  namdy,  as  the  equivalent  of  *essonce*  (*dif- 
ferentia  vera*)  and  of  *cause'  (*  natura  nalurans,  sive  fons  emanationis'), 
For  an  explanation  of  these  two  meanings,  and  an  attempt  at  recoaciling 
theni,  see  I  Uroduction,  ^  8. 

^  For  the  connection  between  '  scientia  et  potentia  humana,'  cp.  Bfc,  i. 
Aph.  3. 

•  The  idea  of  the  transmutation  of  one  body  into  another,  and  specially 
of  metals,  is  of  frcquent  occurrence  in  Bacon's  works,  and  is  specially  in- 
sUted  on  in  Liebig's  invective  against-  the  Baconian  philosophy.  '  The 
pQssibility^  says  Mr.  Ellis,  *of  transnintation,  long  and  strenuously  denied, 
though  ccrtainly  on  no  sufhcient  grounds,  is  now  gencratly  admittcd. 
"  1  here  was  a  time  when  this  fundamental  doctrine  of  the  alchemists  was 
opposed  to  known  analogies.  It  is  now  no  longer  so  opposed  to  them, 
only  some  stages  beyond  their  present  developroeut."  Faraday,  Lecturcs 
on  Non-Mctallic  Elements,  p.  ro6.* 

On  Bacon's  ideas  as  to  the  transmutability  of  the  elements  and  of  mijtals, 
the  studcnt  may  refcr  to  the  Introduction,  pp.  26-J8, 

^  See  Aph.  6  and  i.  51« 
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festa  usquc  ad  Formani  inditam;  ct  inventio  similitcr  lataitis 
sckematisfHp  corporum  quiescentium  et  non  in  motu. 

II. 

Quam  infeliciter  se  habeat  scientia  huniana,  quae  in  usu  est, 
ctiam  ex  illis  liquet  quae  vulgo  asseruntur.  Recte  ponitur; 
Vere  scire^  csse  pcr  causas  scire'\  Etiam  non  male  constitu- 
untur  causae  quatuor;  Matcria,  Forma,  Efliciens,  et  Finis". 
At  ex  his  causa  finalis  tantum  abest  ut  prosit,  ut  etiam  scien- 
tias  corrumpat,  nisi  in  hominis  actionibus  ^^.  Formae  inventio 
habctur  pro  desperata  ^^.  Efficiens  vero,  et  materia  (quales 
quacruntur  et  recipiuntur,  remotae  scilicet*'*,  absque  lutenti 


"  Scc  Aph.  7  and  i,  51, 

*  *%-n{xrTafiQai  ol6fii0a  Stov  rqv  t  atriay  atojfuSa  ytyatrttnvj  St*  ijp  t6  npayfid 
Ka\  fiTf  (u^t\((T0ai  Toirr  «XXcot  «X**''* 
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ftrriVj  OTL  tKttvov  airta  ctm 
Post.  i.  2  ad  init. 

W^hatcvcr  niay  be  our  opinion  as  to  Ihe  nnture  of  Causation,  or  thc 
uJtiniate  analysis  of  the  iclea  of  Cause,  this  iiiaKiin  is  undoubtedly  true ; 
we  cannot  truly  know  a  thing,  unless  we  know  its  aatecedents  and  con- 
ditions. 

"  On  the  Four  Causes  of  Aristotle,  see  Introdiiction,  §  8,  n.  30. 

"  In  the  actions  of  men,  we  must,  of  coursc,  take  account  of  Flnal 
Causes,  We  know  by  experience  that  men  always  or  generally  act,  con- 
sciously  or  unconsciously,  with  somc  cnd  in  vicw.  Hcnce,  to  undcrstand 
Iheir  acts,  we  must  enquire  into  their  aims.  It  is  from  supposing  Ihat 
Nature  always,  in  like  manner,  has  some  end  in  view,  from  an  analogy,  in 
fact,  betwccn  man  and  nature,  that  the  theory  of  Final  Causes  has  been 
extcnded  to  Physics. 

On  the  subjcct  of  Final  Causcs  gencrally,  and  Bacon*s  criticism  of  the 
doctrine,  sce  Introductiun,  §  10. 

"  Cp.  Bk.  i.  Aph.  75. 

"  He  is  probably  alludlng  here  to  the  tX»;,  or  shapeless  matter,  potcntially 
atl  things  and  actually  nothing,  of  the  Aristotelians,  and  to  the  habit  of 
refcrring  natural  cvcnts  and  proccsscs  to  God  or  Nature  as  the  First 
Cause,  instead  of  seeking  to  asccrtain  the  second  and  proximate  Efiicicnt 
Causes.  The  proximale  cfficient  cause  with  Bacon  would  bc  thc  latens 
processus,  and  the  proximate  material  cause  thc  latens  schcnialismus.  A 
knowledgc  of  these,  he  thought,  would  incrcase  our  power  over  nature, 
whereas  tlie  various  specuiations  about  thc  more  remote  causcs  apper- 
tained,  he  conceived,  not  lo  physics,  but  to  metaphysics  and  theology. 

The  causcs  which  he  condcmns  as  *  rcmote '  and  *  supeHicial '  may,  how- 
ever,  simply  be  the  material  and  efficient  Cituses,  as  popularly  assigncd. 
Thus,  for  instance,  we  might  say  that  vegetable  matter  was  the  material 
cause  of  coal,  aud  continucd  pressure  its  cfllcient  cau^e.    But  Bacoo  would 
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processii  ad  formani)  res  perfunctoriae  sunt,  et  superficiales, 
et  nihili  fere  ad  scientiam  veram  et  activam.  Neque  tamen 
obliti  sumus  nos  supcrius  notasse  ct  corrcxisse  errorcm  mentis 
humanae,  in  deferendo  formis  primas  essentiae  '*,  Licct  cnim 
in  natura  nihil  vcre  existat  praeter  corpora  individua  ^^  edentia 
actus  puros  individuos  ex  Icgej  \\\  doctrinis  tamcn.illa  ipsa  Icx, 
cjusque  Inquisitio  et  inventio  atque  explicatio,  pro  fundamento 
est  tam  ad  sciendum,  quam  ad  operandum.  Eam  autem  kgan^ 
V jKi^quc  /iaragmp/ws^''',  foniiarum  nommc  intclligimus;  prae- 
scrtim  cum  hoc  vocabulum  invaluerit,  et  familiariter  occurrat. 


insist  on  knowing  its  inmost  structare  and  the  secret  process  by  which  it 
had  passed  frotn  its  original  condition  into  its  present  state. 

'•  Sc.  primas  partes.  The  passage  to  which  he  alludes  is  undoubtedly 
Bk.  i.  Aph.  51,  where  the  'forms*  which  he  condemns  arc  apparcntly  the 
idiai  of  Plato  (cp.  Bk.  i.  Aph.  65),  and  whcre  he  insists  on  Ihe  invesligation 
of  the  matter  rather  than  thc  form.  *  Materia  potius  considerari  dcbet, 
et  ejus  schematismi,  et  meta-schematismi,  atque  actus  punis,  et  lcx  actus 
sive  motus;  formae  enim  commenta  animi  humani  sunt,  nisi  libcat  leges 
illas  acius  formas  appellarc.*  Forms  (in  the  sense  of  Ihe  Platonists  and 
some  of  the  Schoolmen^,  as  abslracted  from  matter,  Bacon  rejected 
aUo^'elhcr;  insteiid  of  being  ihe  priULipal  constituents  or  thc  main  ground 
of  bcing  ('primae  partcs  essentiae'),  he  denied  Ihat  they  had  any  exist- 
ence  at  all,  His  own  *  forms,'  whatcvcr  their  precise  character  may  have 
l»een,  were  to  be  arrived  at  only  by  an  investigation  of  matter,  and 
had  no  existence  apart  from  mattcr.  Hence,  the  opposition  bctweea 
form  and  matter  had  no  placc  in  his  philosophy,  and  *to  a&sign  to  forma 
the  principal  share  in  being^  became  an  unmeaning  phrase. 

^^  Hc  is  hcrc  again  combating  the  Platonic  and  Scholastic  Rcalism. 
Stnctly  speaking,  tlicre  exist  only  indjvidual  bodics,  with  their  individual 
manifestations.  We  may  translate  the  ncxt  clause,  *  giving  forth  indlvidual 
manifcstations  {tviftyfim)  according  to  law.'  The  laws  according  to  which 
individual  bcjdies  exhibit  their  various  manifestations  arc  thc  propcr  object 
of  knowlcdge,  and  such  knowlcdgc  is  thc  only  guidc  to  practicc. 

This  senlence,  combincd  wlth  Bk.  i.  Aph.  i,  affords,  perhaps,  one  of  the 
best  statements  we  have  of  ihc  Nominalist,  as  opposcd  to  Ihe  Realist, 
theory  of  the  nature  and  objects  of  knowledge. 

"  *Clauses'  or  *scctions.'  I  think  that  Mr.  EIHs  (see  General  Prcface, 
p.  31)  intcrprets  this  temi  rightly,  in  rel*erring  it  to  the  *  simple  natures'^ 
into  which  Bacon  (sec  Bk.  ii.  Aph.  17)  regarded  Ihe  forms  of  sulistances 
admitting  of  resolution.  A  '  forma  copulata  *  (as  of  lion,  gold,  &c.)  is  a 
'conjugiuin  nalurarum  simplicium,'  and  hence  the  Simple  natures'  may  be 
regiirded  as  '  clauses '  of  thc  forma  copulata. 

There  would,  however,  be  no  difficulty  in  interpreting  *  paragraphos ' 
with  reference  to  the  '  forms '  of  the  *  siraple  oatures  *  themselves,    The 
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III. 

Qui  causam  alicujus  naturac  (veluti  albcdinis  aut  caloris)  in 
certis"  tantum  subjectis  novit;  ejus  scientia  imperfecta  est: 
et  qui  cfTcctuni  super  ccrtas  tantum  materias  (Intcr  eas,  quae 
sunt  susceptibiles)  inducere  potest ;  ejus  potcntia  paritcr  im- 
perfecta  est.  At  qui  efficlentem  et  materialem  causam^®  tan- 
tummodo  novit  (quae  causac  fluxae  sunt,  et  nihil  aliud  quam 
vchicula  ct  causae  formam  dcfercntes  in  aliquibus^''),  is  ad 
nova  inventa,  in  materia  aliquatenus  simili  et  praeparata,  per- 
venire  potest ;  scd  rerum  terminos  altius  fixos  non  movet. 
At  qui  formas  novit,  is  naturac  unitatcm  in  matcriis  dissi- 
millimis  complectitur-" ;  itaque  quae  adhuc  facta  non  sunt, 
qualia  nec  naturae  vicissitudinesj  neque  experimentales  indus- 
triae,  neque  casus  ipse,  in  actum  unquam  perduxisscnt,  neque 


I 


allusion  would  then  be  to  the  several  diffcrentiae  which  constitute,  or 
thc  several  condiLions  out  of  which  is  produced,  thc  givcn  naturc,  such, 
for  instance,  as  thosc  eiiumemted  in  Aph.  30. 

It  will  be  noticed  that  Bacon  here  cmploys  thc  word  '  Form '  in  a 
different  sense  (namely,  the  signification  appropriated  to  it  by  himselO  irom 
ihat  in  which  he  employed  it  in  the  last  sentence  but  otie,  where  he  con- 
demned  the  position  assigned  to  Forms. 

"  '  Certain  *  in  the  sense  of  '  particular/ 

"  The  Efficient  and  Matcrial  Causes  seem  here  to  be  spokcn  of  only  in 
reference  to  concrete  substances,  while  the  Fonns  which  Bacon  has  in 
view  in  this  Aphorism  are  thosc  of  'simplc  naiures,*  such  as  hcat  or 
whiteness,  Now  he  who  knows  the  malerial  and  elficient  causes  of  any 
givcn  substance  may  be  able  to  produce  or  modify  othcr  substances  of 
a  similar  character,  but  his  power  will  cxtond  \\o  further.  But  he,  on  the 
other  hand,  who  is  acquainted  with  the  form,  law,  or  cause  of  a  *  simple 
nattirc,*  such  as  hcat  or  whitcncss,  will  be  able  to  produce  it  in  substances 
of  the  niost  dissimilar  kind. 

"  In  particular  substances  only.  The  meaning  is  that  thc  Efficient  and 
Material  Causcs  vary  as  we  pass  from  one  substance  to  another  (ttuxae 
sunt),  and  convey  or  embody  the  form  in  certain  caif.es  only,  In  other 
cases,  a  diffcrent  efficient  cause  miglit  be  necessary  to  convey,  or  a  dif- 
ferent  malerial  cause  to  embody,  the  same  form. 

"*  Thu«,  if  wc  knew  the  Law  of  the  development  of  Heat,  we  should  be 
able  to  produce  heat  in  anysubstance  whatever.  This  scientific  knowledge 
of  law  is  here  contrasted  with  the  merely  empirical  knowlcdge  of  the 
,'irti^an,  who,  being  acquainted  with  certain  substances  only,  can  produce 
changes  in  them,  or  like  substances,  but  who,  not  being  acquainted  with 
the  Laws  of  Nalurc,  cannot  exteiid  his  opcrations  bcyond  the  rangc  of 
his  expcrience. 
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cogitationem  humanam  subitura  fuissent,  detegere  et  produ- 
ccre  potest.  Ouare  ex  formarum  inventione  sequitur  contem- 
platio  vera,  et  operatio  libera  -^ 

IV. 

Licet  viae  ad  potentiam  atque  ad  scientlam  humanam  con- 
junctissimae  sint  et  fere  eaedem,  tamen  propter  perniciosam 
et  invcteratam  consuetudinem  versandi  in  abstractis,  tutius 
omnino  est  ordiri  et  excitare  scientias  ab  iis  fundamentis  quae 
in  ordine  sunt  ad  partem  activam,  atque  ut  illa  ipsa  partem 
contemplativam  signet  et  dctcrminct.  Videndum  itaque  est, 
ad  aliquam  naturam  supcrcorpusdatum  generandam  ct  super- 
induccniJanij  quale  quis  praeceptum  aut  qualem  quis  direc- 
tionem  aut  dcductionem  maxime  optaret ;  idque  sermone 
simplici  ct  minime  abstruso. 

Exempli  gratia  ;  si  quis  argento  cupiat  superinducere  flavum 
colorem  auri  aut  augmentum  ponderis  (servatis  lcgibus  mate- 
riac'^),  aut  lapidi  alicui  non  diaphano  diaphaneitatem,  aut 
vitro  tenacitatem*  aut  corpori  alicui  non  vegetabili  vegetatio- 
nem ;  videndum  (inquam)  cst,  quale  quis  praeceptum  aut 
dcductioncni  potissinium  sibi  dari  cxoptct.  Atque  primo, 
exoptabit  aliquis  proculdubio  sibi  monstrari  aliquid  hujusmodi, 
quod  opere  non  frustret  neque  experimento  fallat.  Sccundo, 
exoptabit  quis  aliquid  sibi  pracscribi,  quod  ipsum  non  astringat 
et  cocrceat  ad  nicdia  quaedam  et  modos  quosdam  oi>erandi 
particulares.  Fortasse  enim  destituetur,  nec  habebit  faculta- 
tem  ct  commoditatem  talia  media  comparandi  et  procurandi. 
Quod  si  sint  et  alia  media  et  alii  modi  (praeter  illud  praecep- 
tum)  progignendae  talis  naturae,  ea  fortasse  ex  iis  erunt  quae 
sunt  in  opcrantis  potestate ;  a  quibus  nihilominus  per  angus- 
tias  praeccpti  cxcludetur,  ncc  fructum  capiet.  Tertio,  optabit 
aliquid  sibi  monstrari,  quod  non  sit  aeque  difficile  ac  ilia  ipsa 
operatio  de  qua  inquiritur,  sed  propius  accedat  ad  praxin. 

Itaque  de  praccepto  vcro  et  pcrfccto  operandi,  pronuntiatum 

^'  That  \%  unrestricted  to  this  or  that  object-matter.  Cp.  again  Bk.  i. 
Aph.  3. 

**  Are  not  these  words  inscrted  in  order  to  intiniate  that  the  proce^s 
must  be  i*egardcd  os  purcly  physical,  and  to  excludc  Superstitious  Magic  ? 
Mr.  Ellis  explaias:  *  That  is,  with  a  corresponding  decrcase  of  volume.' 
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erit  tale ;  ui  sit  ccrtitm,  libcmm^  et  disponats  -^  sive  in  orditte 
ad  actiotum.  Atque  hoc  ipsum  idem  est  cum  inventione 
formae  verae.  Etenim  forma  naturae  alicujus  talis  est  ut, 
ea  posita,  natura  data  infallibiiiter-*  sequatur.  Itaque  adest 
peipetuo,  quando  natura  illa  adcsf^,  atque  eam  universa- 
liter  afifirmat,  atque  inest  omni,  Eadem  forma  talis  est  ut, 
ea  amota,  natura  data  infallibiliter  fugiat^'^.  Itaque  abest 
pcrpctuo,  quando  natura  illa  abest,  eanique  perpetuo  abnc- 
gat,  atque  inest  soli-".     Postremo*^  forma  vera  taJis  est,  ut 


**  'Auxiliary.* 

•*  So  far  as  'Forma'  here  =  cause,  'infallibiliter*  tthjsI  be  taken  with 
Ihe  qualification,  '  unlcss  there  are  counteraclini;^  circumstances,' 

**  So  far  as  '  Forma '=cause,  and  'natura  illa'-cffect,  Bacon  is  opcn 
to  the  charge,  made  against  him  by  Mill,  of  having  neglected  to  take  into 
considcration  the  fact  of  plurality  of  causes.  The  same  cause  funlcss 
there  are  counteracting  circumstances)  always  produccs  the  same  effect, 
hut  the  same  eifect  may  be  due  to  difFcrent  causes,  as,  for  instance,  doath 
to  disease,  poison,  or  a  shot-wound.  See  Miirs  Logic,  bk,  iii.  ch,  10 ;  bk. 
V,  ch.  }.  §  7.     See  also  my  Inductive  Logic,  jrd  Ed.,  pp,  6,  135,  127-50. 

"  See  last  note.  The  effect,  in  any  particuJar  instance,  might  be  due  to 
a  different  causc,  and  would,  therefore,  not  disappear. 

"  *  Therefore,  the  form  is  always  absent,  when  the  givcn  naturc  is 
absent*  (this  is  true),  *and  its  absence  always  involves  the  abscnce  of  the 
givcn  nature'  (this  is  inaccuratc;  sec  above),  *and  it  is  to  be  found  in  the 
given  nature  only '  (this  is  Irue).  My  criticism,  contained  in  the  above 
parenthescs,  applies,  of  coursc,  only  to  the  case  in  which  Form  =  cause. 

*^  Here  '  form  *  seems  to  be  taken  in  the  sense  of  *  vcra  differentia '  (see 
Aph.  i),  The  '  fons  essentiae*  spoiten  of  below  is  regardcd  as  the  genus, 
and  thc  '  natura  data '  as  thc  species  or  tota  csscntia.  The  last  is  sup- 
posed  to  bc  deduced  from  the  fons  essentiae  by  means  of  (or  by  the 
addition  of)  the  form. 

This  passagc  is  intercsting,  because  it  illustrates  both  the  ambiguity  of 
the  word  '  Form,*  and  the  close  approximation  or  even  ultimale  identity 
of  its  two  meanings,  as  noticed  in  the  Introduciion,  §  8.  The  'Fons 
Essentiae  '  may  be  rcgarded  as  tlie  original  substance  capable  of  differen- 
tiation,  the  'natura  data  '  as  thc  ncw  suhstance  produced  from  it,  and  the 
*form'  cither  as  the  law  goveming  thc  development  of  the  one  from  the 
other  or  as  thc  sum  of  the  attributes  which,  added  to  thc  original  *  cs- 
sentia,'  constitute  thc  *  natura  data.'  Thus,  lct  us  suppose,  for  the  sake 
of  example,  that  it  would  be  possiblc  to  find  a  menstruum,  or  common 
substance,  capable,  by  the  addition  of  various  differcntiae,  of  bccoming  gold, 
silvcr,  copper,  &c.  The  menstruum  or  conuuou  substance  would  represent 
the  fons  essentiac,  and  gold,  silver,  &c,  the  naturae  datae.  Thcn,  wc 
might  describc  the  *form  *  cithcr  as  the  attributa  which,  addcd  to  the  mea- 
struum,  constitute  thc  natura  data,  or  as  the  comiitionj  undcr  wliich  thc  natura 
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naturam  datam  ex  fonte  aliquo  essentiae  deducat  quae  inest 
pluribus,  et  notlor  est  naturae-^  (ut  loquuntur)  quam  ipsa 
forma.  Itaque  de  axiomate  vero  et  pcrfecto  sciendi  pronun- 
tiatum  et  praeceptum  tale  est ;  ut  invaiiatur  nafiira  alia,  quae 
sit  citm  ttatura  data  cottvertibilis  ^^,  et  tatttctt  sit  Utttitatio  rta- 
tttrae  ttotioris,  itisiar  gcttcris  vcri^^.  Ista  autem  duo  pronun- 
tiata,  activum  et  contemplativum,  res  eadem  sunt;  et  quod 
in  operando  utilissimum,  id  in  sciendo  verissimum  ^-. 


V. 

At  pracceptum  sivc  axioma  de  transformatione  corpomq 
duplicis  est  generis^,     Primum  intuetur  corpus,  ut  turmam 

data  is  developed  from  the  menstnjum,  or,  which  is  only  anothcr  way 
of  speaking,  as  the  /a^iv  of  the  proccss  by  which  the  mcnstraum  is  con- 
verltd  into  the  natura  data. 

'^*  That  iSf  niore  general.  See  note  a?  on  Bk«  u  Apb.  sa.  The  proper 
cxpression  is  natura  notior. 

**  This  exprcssipn  rcquires  qualification.    Sec  notes  25,  26  above. 

*'  *  As  of  a  true  genus.'  The  *  gcnus  verum  '  is  the  same  as  the  *  natura 
notius '  or  '  fons  essentiac' 

*^  Sec  Bk.  i.  Aphs.  8r,  139,  wilh  the  notes, 

^'  One  of  these  modes  of  transformation  proceeds  by  discovering  the 
various  shnplc  natures  or  qualities  which  delermine  the  chanicter  of  the 
body,  and  then  supcrinducing  them  one  by  one,  till  the  body  is  constituted 
(cp.  Sylva  Sylvarum,  Exp.  328) ;  thc  othcr  watches  the  latcnt  process  by 
which  the  body  is  produced  according  to  the  ordinary  way  of  nature,  and 
thcn  attempts  to  rcpcat  it  artificially.  The  artificial  production  of  marble 
by  fusion  uncler  pressure  would  be  a  good  instance  of  the  latler  mode 
of  transformation,  as  well  as  the  various  attcmpts,  tnore  or  less  successful, 
to  produce  artificial  dlamonds,  For  Bacon*s  sanguine  expectations  as 
to  the  former  modc,  1  cannot  ofFer  a  belter  apology  than  that  suggested 
by  Mr,  Mill  (Logic,  bk.  v.  ch.  3.  §  7) :  *  Why  should  it  not  be  possible 
to  make  gold  ?  Each  of  the  characteristic  properties  of  gold  has  its /br»w, 
its  essence,  its  sct  of  conditjons,  which  if  wc  could  discover,  and  leam  how 
to  realise,  we  could  superinduce  that  particular  property  upon  any  other 
substance,  upon  wood,  or  iron,  or  lime,  or  clay.  If,  then,^e  could  ellect 
this  with  respect  to  every  one  of  thc  csscntial  propcrties  of  the  precious 
metal^  we  should  have  converted  Ihe  other  substance  intogold,  Nor  did 
this,  if  once  the  prcmises  were  granted,  appear  to  transcend  the  real 
powers  of  mankind.  For  daily  experience  showed  that  almost  cvery  one 
of  the  distinctive  sensible  propcrties  of  any  object,  its  consistence,  its 
colour,  its  taste,  its  smell,  its  shape,  admitted  of  t>eing  totally  changed 
by  fire,  or  water,  or  some  other  chemical  agent.  The /ormae  of  all  those 
qualities  seeming,  thcrcforc,  to  be  within  human  powcr  eithcr  to  produc© 
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sive  conjugationem  naturaaim  simplicium :  ut  In  auro  liaec 
conveniunt;  quod  sit  flavum ;  quod  sit  ponderosum,  ad  pondus 
talc;  quod  slt  malleabile  aut  ductile,  ad  extensioncm  talem  ; 
quod  non  fiat  volatile,  nec  deperdat  dc  quanto  suo  pcr  igncm  ; 
quod  fluat  fluore  tali ;  quod  separetur  ct  solvatur  modis  tali- 
bus ;  et  similiter  de  caeteris  naturis,  quae  in  auro  concurrunt. 
Itaque  hujusmodi  axioma  rem  deducit  ex  formis  naturarum 
simplicium.  Nam  qui  formas  et  modos  novit  superinducendi 
flavi,  pondcris,  ductilis,  fixi,  fluoris,  solutionum,  ct  sic  de  reli- 
quis,  ct  corum  graduationes  et  modos,  videblt  et  curabit  ut 
ista  conjungi  possint  in  aliquo  corpore,  unde  sequatur  trans- 
formatio  in  aurum.  Atque  hoc  genus  operandi  pertinct  ad 
actionem  primariam,  Eadem  enim  est  ratio  gencrandi  na- 
turam  unam  aliquam  simpllccm,  et  plurcs ;  nisi  quod  arctetur 
magis  et  restringatur  homo  in  operando,  si  plures  requirantur, 
propter  difficultatcm  tot  naturas  coadunandi ;  quac  non  facile 
conveniunt,  nisi  pcr  vias  naturae  tritas  et  ordinarias.  Utcun- 
que  tamen  dicendum  est,  quod  iste  modus  operandi  (qui 
naturas  intuctur  simplices,  licet  in  corpore  concrcto)  procedat 
ex  iis  '"*,  quac  in  natura  sunt  constantia  ct  aetcnia  ct  catholica, 
et  latas  praebeat  potentiae  humanae  vias,  quales  (ut  nunc  sunt 
res)  cogitatio  humana  vix  capere  aut  repracscntare  possit. 

At  secundum  genus  axiomatis  (quod  a  laicntis  processus 
invcntione  pendet)  non  per  naturas  simplices  proccdit,  sed  per 
concreta  corpora,  quemadmoduni  in  natura  inveniuntur,  cursu 
ordinario,  ^xempli  gratia ;  In  casu  ubi  fit  inquisitio,  ex  qui- 
bus  initiis,  et  quo  modo,  et  quo  processu,  aurum  aut  aliud 
quodvis  mctallum  aut  lapis  generetur,  a  primis  menstruis  aut 
rudimentis  suis  usque  ad  mineram  pcrfcctam  ;  aut  similitcr, 
quo  proccssu  hcrbae  gcncrcntur,  a  primis  concretionibus  suc- 
corum  in  terra,  aut  a  seminibus,  usque  ad  plantam  formatam, 
cum  universa  illa  successione  motus,  et  diversis  et  continuatis 
naturac  nixibus  ;  similiter,  dc  gcncratione  ordinatim  explicata 
animalium,  ab  initu  ad  partum ;  et  similiter  de  corporibus 
aliis. 


or  to  annihilatc,  not  only   did  Ihc  transnnitation   of  substances  appcar 
abstractedly  possible,  but  the  employment  of  the  power,  at  our  choicc,  for 
practtcal  ends,  seemed  by  no  means  hopeless/ 
•'  Sc.  naturae  simpUces, 
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Enimvero  neque  ad  gencrationes  corponim  tantum  spcctat 
haec  inquisitio,  sed  etiam  ad  alios  motus  et  opificia  naturae, 
Exempli  gratia ;  in  casu  ubi  fit  inquisitio  dc  universa  serie  et 
continuatis  actionibus  alimentandi,  a  prima  receptione  alimcnti 
ad  assimilationem  perfectam  ;  aut  simiHter  de  motu  voluntario 
in  animalibus,  a  pdma  impressionc  imaginationis  ct  continu- 
atis  nixibus  spiritus  usque  ad  flexiones  et  motus  artuum ; 
aut  de  cxplicato  motu  linguae  ct  labiorum  et  instrumentorum 
reliquorum  usque  ad  editionem  vocum  articulatarum.  Nara 
hacc  quoque  spcctant  ad  naturas  concrctas,  sivc  collegiatas  ct 
in  fabrica ;  et  intucntur  veluti  consuetudines  naturae  particu- 
lares  et  speciales,  non  leges  fundamentales  ct  communes,  quae 
constituunt  formas'*\  Veruntamcn  omnino  fatendum  est  rati- 
onem  istam  videri  expcditiorem.  ct  magis  sitam  in  propinquo, 
et  spem  injicere  magis,  quam  illani  primariam. 

At  pars  Operativa  similitcr,  quae  huic  parti  Contempla- 
tivae  respondet,  operationcm  cxtendit  et  promovet  ab  iis  quac 
ordinario  in  natura  inveniuntur  ad  quaedam  proxima,  aut  a 
proximis  non  admodum  remota ;  sed  altiores  et  radicales  opc- 
rationes  super  naturam  pcndent  utique  ab  axiomatibus  pri- 
mariis.  yuinetiam  ubi  non  datur  homini  facuJtas  operandi, 
scd  tantum  sciendi,  ut  in  coelestibus  (neque  enim  ceditur 
homini  opcrari  in  coelestia,  aut  ea  immutare  aut  transformare), 
tamcn  inquisitio  facti  ipsius  sive  veritatis  rei,  non  minus  quam 
cognitio  causarum  et  conscnsuum,  ad  primaria  illa  et  catho- 
lica  axiomata  dc  naturis  simplicibus  (veluti  de  l^atura  rota- 
tionis  spontaneae  ^**,  attractionis  sive  virtutis  magneticae,  et 
aliorum  complurium  quae  magis  comraunia  sunt  quam  ipsa 
coelestia)  rcfcrtur.  Ncquc  cnim  speret  aiiquis  terminare  quae- 
stionem,  utrum  in  motu  diumo  revera  terra  aut  coelum  rotet, 
nisi  naturam  rotationis  spontaneae  prius  comprehenderit. 


•*  In  attempting  to  determine  the  meaning  which  Bacon  attached  to  the 
word  Fomi,  this  language  is  of  some  irnportance.  The  *fundamental  and 
common  Uws'  secm  to  bc  distin^iishcd  tVom  the  'forms'  or  simple 
natures  which  Ihey  *constitute,'  and  tlius  one  Maw*  or  *form'  to  be  rc- 
garded  as  more  generic  ihan  another.     See  Introduction,  p.  6i, 

"  See  ii.  36  (3)  and  48  (17),  wilh  notes. 
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vr. 

Latens  autem  Proccssus^"^ ^  de  quo  loquitnur,  longe  alla  res 
est  quam  animis  hominum  (qualiter  nunc  obsidentur)  facile 
possit  occurrere,  Neque  enim  iatclli^imus  mensuras  quasdam, 
aut  signa,  aut  scalas  proccssus  in  corporibus  spectabiles;  sed 
plane  processum  conttnuatum,  qui  maxima  ex  parte  sensum 
fiigit. 

Excmpli  gratia;  in  omni  gencratione  et  transformatione 
corporum,  inquirendum  quid  deperdatur  et  evolet,  quid  maneat, 
quid  accedat ;  quid  dilatetur,  quid  contrahatur ;  quid  uniatur, 
quid  separetur ;  quid  continuctur,  quid  abscindatur;  quid  im- 
pellat,  quid  impediat ;  quid  dominetiir,  quid  siiccumbat ;  ct 
alia  complura. 

Neque  hic  rursus,  haec  tantum  in  generatione  aut  transfor- 
matione  corporum  quaerenda  sunt ;  sed  ct  in  omnibus  aliis 
alterationibus  et  motibus  similtter  inquirendum  quid  antece- 
dat,  quid  succedat ;  qiiid  sit  incitatius,  quid  remissius;  quid 
motum  praebeat,  quid  regat ;  et  hujusmodi.  Ista  vcro  omnia 
scienttis  (quae  nunc  pinguissima  Minerva  et  prorsus  inliabili 
contexuntur)  incognita  sunt  et  intacta.  Cum  cnim  omnts  actio 
naturalis  per  minima''^  transigatur,  aut  saltem  per  iJIa  quae 


^  Sce  PIayfair's  Preliminary  Dissertation  to  the  Encyclopaedia  Bri- 
tannica,  Remarks  on  the  Novum  Orgaimm :  '  Latent  Process  is  the  secret 
and  invisible  progress  by  which  sensible  changes  are  brouglit  about,  and 
seems,  in  Bacon's  acceplation,  to  involvc  thc  principlc,  sincc  cailcd  thc  iaw 
qf  continuity,  according  to  which,  no  change,  however  small,  can  bc  elTected 
but  in  time.  To  know  the  relation  bctween  tho  time  and  the  change 
cffcctcd  in  it,  would  bc  to  havc  a  pcrfcct  knowledgc  cf  thc  latcnt  proccss. 
In  the  firing  of  a  cannon,  for  example,  the  succcssion  of  events  during  the 
short  interval  bctween  the  application  of  the  match  and  the  cxpulsion  of 
the  ball,  constitutcs  a  latent  process  of  a  very  remarkahlc  and  cumplicated 
nature,  which,  however,  we  can  now  tracc  with  somc  dcgree  of  accuracy. 
In  mechanical  operations,  we  can  often  toliow  this  proccss  still  more 
compietely,  When  motion  is  communicated  from  any  body  to  another, 
it  is  distributed  through  all  the  parts  of  that  other,  by  a  law  quitc  beyond 
the  reach  of  sense  to  perceive  directly,  but  yet  subject  to  investigation,  and 
determined  by  a  principle  which,  though  late  in  being  discovered,  is  now 
generally  recognised.  The  applicalions  of  this  mechanical  principle  are 
perhaps  the  instances  in  which  a  latent,  and,  indecd,  a  very  recondite  pro- 
cess,  has  been  most  completcly  analysed.' 

'"  5c.  the  ullimate  particlcs  of  bodies. 
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sunt  minora  quam  ut  sensum  feriant,  nemo  se  naturam  regere 
aut  vcrterc  posse  speret,  nisi  illa  debito  modo  comprehenderit 
et  notaverit. 

VII. 

Similitcr,  inquisitio  et  inventio  laicntis  sclumatismi^  in  cor- 
poribus  res  nova  est,  non  minus  quam  invcntio  latentis  fro- 
ccssus  et  formac  ■'".  Vcrsaniur  enim  planc  adhuc  in  atriis 
naturae,  neque  ad  interiora  paramus  aditum.  At  nemo  corpus 
datum  nova  natura  dotare  vel  in  novum  corpus  foeliciter  ct 
apposite  transmutare  potest,  nisi  corporis  alterandi  aut  trans- 
formandi  bonam  habuerit  notitiam.  In  modos  enim  vanos 
incurret,  aut  saltem  difficiles  et  perversos,  nec  pro  corporis 
natura  in  quod  operatur.  Itaque  ad  hoc  etiam  via  plane  est 
aperienda  et  municnda. 

Atque  in  anatomia  corporum  organicorum  (qualia  sunt 
hominis  ct  animalium)  opcra  sane  rccte  et  utliitcr  insumitur, 
et  videtur  rcs  subtilis  et  scrutinium  naturae  bonum.  At  hoc 
genus  anatomiae  spectabile  est,  et  scnsui  subjectum,  et  in  cor- 
poribus  tantum  organicis  locum  habet.  Verum  hoc  ipsum 
obvium  quiddam  est,  et  in  promptu  situm^  prae  anatomia  vera 
schcviatismi  latcntis  in  corporibus  quae  habentur  pra  similari- 


*'  By  thc  *  latent  schematism  *  Bacon  seems  to  mean  the  configuration 

and  relative  poskion  of  the  ultimate  partlclcs  of  bodies.  As  Professor 
Playfair  says,  *  When  we  enqiiire  into  the  conslitution  of  crystals,  or  into 
the  intcmal  structure  of  plants,  &c.,  we  are  examining  into  the  latent 
schematlsm.' 

**'  Notice  that  '  form  *  is  hcre  coupled  with  latcnt  process,  and  distin- 
guished  from  latent  schLMnatism.  It  must  here,  therefore,  have  tbe  sense 
of  law  or  rause  rather  than  of  csscncc. 

*  The  distinction  bctween  the  Latent  Process  and  Latent  Schematism 
in  the  absohite  way  in  which  it  is  here  stated,  involves  an  assumption 
which  the  progress  of  science  will  probably  show  to  be  unfounded ;  namely, 

that  bodics  appareiitly  at  rest  are  so  molecularly The  introduction 

of  thc  idca  of  unstablc  cquilibrium  in  connexion  w*ith  organic  chemistry, 
was  a  step  In  thc  dlrectiun  which  molecular  Physics  will  probably  soon 
lake.' 

The  view  propounded  in  the  above  note  by  Mr,  Ellis  as  to  the  ultimate 
constitution  of  bodies  is  that  which  is  now  generally  adopted.  Bacon  him« 
self,  howcvcr,  says  distinctly  (Aph.  48,  ad  (in.):  Mn  corporibus  hic  apud 
nos  nulla  vera  est  quies,  nec  In  integris,  nec  in  partibus;  sed  tantum  secun- 
dum  apparentiam.' 
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bus^^:  praesertim  in  rebus  specificatis  **  et  earum  partibus,  ut 
ferri,  lapidis ;  et  partibus  similaribus  plantae,  animalis,  veluti 
radicis,  folii,  floris,  carnis,  sanguinis,  ossis,  ctc,  At  etiam  in 
hoc  genere  non  prorsus  cessavit  industria  humana;  hoc  ipsum 
enim  innuit  separatio  corporum  similarium  per  distillationes 
et  alios  solutionum  modos,  ut  dissimilaritas  compositi  per  con- 
gregationem  partium  homogenearum  appareat.  Quod  etiam 
cx  usu  est,  et  facit  ad  id  quod  quaerimus ;  hcct  saepius  res 
fallax  sit ;  quia  complurcs  naturac  scparationi  imputantur  et 
attribuuntur,  ac  si  prius  substitissent  in  composito,  quas  revera 
ignis  et  calor  et  alii  modi  apcrtionum  de  novo  indunt  et  super- 
inducunt.  Scd  ct  hacc  quoquc  parva  pars  est  operis,  ad  inve- 
nicndum  sclwmatismum  verum  in  composito;  qui  sclumatismus 
res  est  longe  subtilior  et  accuratior,  et  ab  operibus  ignis  potius 
confunditur  quam  eruitur  et  elucescit. 

Itaquc  facicnda  est  corporum  separatio  et  solutio ;  non  pcr 
iguem  certe,  sed  per  rationem  et  inductioncm  veram,  cum 
experimentis  auxiliaribus ;  et  pcr  comparationem  ad  alia  cor- 
pora,  ct  rcductionem  ad  naturas  simpliccs  et  earum  formas^^ 

^'  That  is,  which  are  homogcncous.  Tt  is  comparaiively  easy  to  dis- 
tinguish  hEterogeneou?  parts;  but  the  anatoiny  which  attempts  to  pene- 
trate  to  the  uUiinate  structure  of  homogencous  matter  proposes  lo  itself 
a  task  of  transccndctit  dlfTiculty, 

*-  That  is,  in  things  which  are  dislinguished  as  constituting  separate 
spccies.  The  only  rea^on,  perhaps,  that  can  be  given  why  this  should 
be  the  case,  is  that  snch  things  are  usually  of  a  more  uniform  slructure 
than  thtngs  which  are  nol  so  dislinguished, 

The  word  'stone'  is,  of  course,  uscd  hcrc  in  thc  most  unscientific  way, 
The  sarne  may  bc  said  of  '  root/  *  leaf,*  &c.,  below, 

*"  Here  *fornis*  are  spoken  of  in  conncction  with  Matent  schematLsms,* 
thougbi  at  the  beginning  of  thc  Aphorisin^  furm  was  di&tinguished  from 
latent  schematism  and  coupled  with  latcnt  proccss.  This  circumstance 
afibrds  a  good  illustration  of  the  vaguencss  and  ambiguity  of  thc  tcrm,  and 
of  the  mode  in  wliich  Bacon  sccms  to  oscillate  between  its  two  inoaniiigs, 

Thc  various  'Schcmatismi  Matcriac'  are  cnumcratcd  in  thc  Dc  Aug- 
mentis,  lib.  ili.  cap.  4  (E.  and  S.,  vol.  i.  p.  560).  In  the  passage  in  the  text| 
Bacon  sccms  to  think  that,  in  order  to  dctermine  thc  latcnt  schematisra  or 
ultimate  constitution  of  any  body,  we  must  specify  its  qualities,  dense, 
heavy,  hot,  &c.,  aml  then  procced  to  ascertain  thc  'forms'  of  these  qua- 
llties.  The  knowledge  of  the  *  forms '  of  ihese  *  simple  naturcs '  will  give 
all  the  infonnation  which  we  require.  It  is  needless  to  point  out  how  vague, 
undelermincd,  and  purcly  rctativc  arc  most  of  the  tcrms  which  hc  cm- 
ploys  to  designatc  Ihe  simple  nalurcs,  or  how  diffcrent  is  the  roundabout 
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quae  in  composito  conveniunt  et  complicantur;  et  transeun- 
dum  plane  a  Vulcano  ad  Minervam,  si  in  animo  sit  veras  cor- 
porum  tcxturas  et  schnfiaUsffios  (unde  omnis  occulta  atque,  ut 
vocantj  spccifica  proprietas  et  virtus  in  rebus  pendet;  unde 
ctiam  omnis  potcntis  alterationis  et  transformationis  norma 
educitur)  in  lucem  protrahere. 

Exempli  gratia ;  inquirendum»  quid  sit  in  omni  corpore 
spiritus,  quid  esscntiae  tangibilisj  atque  ille  ipse  spiritus*"*, 
utrum  sit  copiosus  et  turgeat,  an  jcjunus  ct  paucus;  tenuis, 
aut  crassior ;  magis  aereus,  aut  igneus ;  acris,  aut  deses ; 
exilis,  aut  robustus ;  in  progressu,  aut  in  regressu ;  abscissus, 
aut  continuatus  ;  consentiens  cum  externis  et  ambientibus,  aut 
dissentiens;  etc.  Et  similiter,  essentia  tangibilis  (quae  noa 
pauciores  recipit  dififerentias,  quam  spiritus)  atque  ejus  villi,  et 
fibrac,  ct  omnimoda  textura;  rursus  autem  coUocatio  spiritus 
per  corpoream  molem,  ejusque  pori,  meatus,  venae,  et  cellulae, 
et  rudimenta,  sive  tentamenta  corporis  organici,  sub  eandeni 
inquisitionem  cadunt.  Sed  et  in  liis  quoque,  atquc  adco  in 
onini  lakniis  schematismi  inventione,  lux  vera  et  clara  ab 
axiomatibus  primariis*'^  immittitur,  quae  certe  caligincm 
omncm  ct  subtilitatcm  discutit. 


VIIL 

Neque  propterea  res  deducetur  ad  atomum,  quae  praesup- 
ponit  vacuum*"  et  materiam  non  fluxam*^  (quorum  utrumque 

process  which  he  here  contemplates  from  that  which  recent  investigators 
into  the  iiltimatc  constiiution  of  bodies  have,  with  the  help  of  the  micro- 
scope,  actuiilly  pursued, 

"  For  Bacon's  curious  speculations  on  *  Spirit,'  see  Aph.  40,  with  notes, 
and  also  i.  50,  with  note  82.  Tbe  'spiritus*  is  distinguished  from  ihe 
'essentia  tangibilis'  as  being  intangible  aod  invisiblc.  In  Aph.  40,  it  is 
described  as  being  included  in  all  langible  bodies.  'Omne  cnim  tangibile 
apud  nos  continet  spintum  invisibilem  et  intactilem,  eique  obducitur,  atque 
eunf  quasi  vestit.' 

**  That  i-s,  the  axioms  which  convey  a  knowtedge  of  the  'forms'  of 
'  simple  naturcs/  Cp.  Aph.  5:  *Primaria  illa  et  catholica  axiomata  de 
naturis  simplicibus;'  '  Sed  alliores  et  radicales  operationes  super  naluram 
pendent  utique  ab  axiomalibus  primariis,' 

*•  In  Aph.  48  (conclusion),  he  speaks  more  doubtfully:  'Neque  enhn 
pro  certo  aflirmavenmus,  utrum  detur  vacuum,  sive  coacervatum,  ave 
permistum.' 

The  Atoinic  theor)*  of  Democritus  postulated  a  vacuum  between  the 
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falsum  est),  sed  ad  particulaa  veras,  quales  invcniuntur.  Neque 
rursus  est,  quod  exhorreat  quispiam  istam  subtilitatem,  ut 
inexpHceibilem ;  sed  contra,  quo  magis  vergit  inquisitio  ad 
naturas  simplices,  eo  magis  omnia  erunt  sita  in  plano  et  per- 
spicuo ;  translato  negotio  a  multiplici  in  simplex^  et  ab  incom- 
mensurabili  ad  commensurabile,  et  a  surdo  ad  computabile,  et 
ab  infinito  et  vago  ad  definitum  et  certum  ;  ut  fit  in  elementis 
literarum,  et  tonis  conicentuum  '^'^  Optime  autem  cedit  inqui- 
sitio  naturaiis,  quando  physicum  terminatur  in  mathematico  *^. 

various  atoms  of  which  matter  was  regarded  as  composed.  Aevrijnrot  dt 
Kal  6  «Tnipov  airov  Aij/ioK/7crof  (TToixem  fifv  t6  rr\r)pfs  Kal  t6  k(vqv  nvai  tpatrt, 
Arist.  Metaph.  i.  4  (985  b).  Bacon,  at  least  in  this  passage,  while  adopting  the 
opinion  that  matter,  iii  its  ultimatc  analysis,  is  an  aggregate  u(  niinute  par- 
ticles,  repudiates  the  assumption  that  these  particles  are  scparated  by  a 
vaciium.  His  own  view  appears  to  havc  bccn  tliat,  if  we  could  discover 
the  inmost  constitution  of  things,  we  should  find  the  ultimate  particles,  not 
separatcil  by  a  vacuum,  but  so  niccly  ;iHjtistcd  as  to  leave  no  breach  of 
continuity  in  passing  from  one  to  anothcr. 

M.  Bouillet  gives  an  appropriate  reference  to  the  bcglnning  of  the 
treatise  *  Cogitationes  de  Natura  Rei-um'  (E.  aiid  S.,  vol.  iii.  pp,  15,  &c.), 
Cp.  also  Nov.  Org.  i.  66,  ad  tin. 

On  the  question  whclhcr  Bacon  did  or  did  not  rcject  the  doctrine  of 
a  vacuum,  see  my  notes  on  ii.  48  (3)  and  on  the  conclusion  of  the  same 
Aphorism. 

On  the  conception  of  ultimate  particles  of  mattcr,  cp.  a  very  intercsting 
pa«sage  in  Newton*sOptic5,  bk.  iii.  qu.  31  (Horsley's  Ed.,  vol.  iv.  pp.  260-1). 

*'  Mr.  Kitchin  thinks  that  this  expression  refers  to  the  Democritean 
doctrine  of  the  Etemity  of  Matler.  May  not  Bacon  mean  Discontinuous 
Matter,  which  is  implicd,  if  wc  admit  the  ihcory  of  a  vacuum? 

*'*  *Tones'  are,  as  it  were,  the  alphabet  of  Music,  The  above  passage 
is  important  as  throwing  light  on  Bacon's  doctrine  of  forms  and  simple 
naturcs.  It  shews,  as  I  have  pointed  out  elsewhere,  that  he  regarded  the 
'simple  natures'  as  constituting  a  sort  of  alphabet,  and  that  he  supposed 
that,  if  wc  only  posscsscd  a  completc  knowledgc  of  this  alphabct,  we  should 
be  able  to  expUin  and  reproducc  nature  in  all  her  complexity. 

**  Cp.  i.  96  and  note  72.  The  meaning  of  the  passagc  in  the  text,  when 
taken  in  conncction  with  the  context,  is  somewhat  doubtful.  It  may  refer 
generally  to  the  deductive  branches  o(  natural  philosophy,  stated  and 
workcd  out  mathematically  (as  I  believe  is  the  case  with  the  passage  in 
i.  96),  or  (as  the  context  would  rather  lead  us  to  suppose)  it  may  have 
a  more  spccial  rcfcrcncc.  In  the  latter  casc,  U  probably  contcmplates 
the  application  of  mathematics  to  the  enumcration,  mensuration,  and 
determination  of  the  form  of  the  ullimate  particles  of  matter;  or  possibly 
it  may  have  reference  to  the  combination  of  *  simple  natures '  in  concrete 
substanccs,  mathematics  being  applied  to  determine  the  number  of  such 
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At  rursus  multitudinem  aut  fractiones  nemo  reformidet '*'*,  In 
rebus  enim,  quae  per  numeros  transiguntur,  tam  facile  quis 
posuerit  aut  cogitaverit  millenarium,  quam  unumj  aut  mille- 
simam  partem  unius,  quam  uaum  integrum. 

IX. 

Ex  duobus  generibus  axiomatum,  quae  superius  posita 
sunt ''^",  orilur  vera  divisio  philosophiae  et  scientiarum  ;  trans- 
latis  vocabulis  receptis  (quae  ad  indicationem  rei  proxime 
accedunt)  ad  sensum  nostruni.  Videlicet,  ut  inquisitio  for- 
mamm^  quae  sunt  (ratione  certe,  et  sua  lege'"')  aetcrnae  et 
immobilcs,  constituat  nwtapfiysicam^'^ ;  inquisitio  vero  cffict" 
en/iSt  et  maieriae^  et  latentis  processus^  et  lataitis  sc/tema~ 
tismi  (quae  omnia  cursum  naturae  communem  et  ordinarium, 
non  lcges  fundamentales  et  actcrnas  respiciunt  ^'^)  consti- 
tuat  physicam:  atque  his  subordinentur  similiter  practicae 
duae;  physicae  mcchanica ;  tnctaphysicae  (perpurgato  nomine) 


'simple  natures*  which  are  to  be  found  in  any  given  substance,  or  are 
reqiiisitc  to  it<;  prodnctioiij  and,  perhaps,  also  ihe  sevcral  proportions  in 
which  they  are  conibinud. 

"  This  sentence  does  not  appear  to  mean  more  than  that  in  Mathema- 
tics  we  may  have  to  dcal  with  very  large  or  very  small  quantities.  There 
may  possibly  bc  an  allusion  to  a  curious  passage  in  the  Republic  of  Plato 
(bk.  vii.  p.  535  K)j  whcrc  Socratcs  says  that  the  arithmctician  will  not 
tolerale  fractions,  but  iiKsiiits  on  mulliplying  thcm  back  aj^ain  inlo  integers. 

»*  Sec  Aph.  5. 

•'  *  Meaning,'  says  Mr.  Ellis,  *  that  God  could  change  them,  but  that  this 
changc  would  be  above  reason  and  a  change  of  the  law  of  the  form,  other^ 
wise  unchangcable.' 

"  Cp.  De  Augnientis,  iii.  4.  There  he  includes  the  investigation  of  Final 
Causcs  under  Metaphysic.  Here,  as  they  stand  in  no  relation  to  the  pre- 
sent  discussion,  he  omits  all  mentjun  of  Ihem, 

It  is,  pcrhaps,  ncedlcss  to  observe  that  this  is  a  special  and  arbiirary  use 
of  the  word  *  Metaphysic*  The  word,  as  I  have  already  poiuted  out  (Bk. 
i.  Aph.  65.  n.  50),  originated  as  a  designation  of  the  books  constitutinj 
a  certain  treatise  of  Aristotle  (ra  ^m  ra  (fnaiKd),  which  was  regarded  by 
those  who  arranged  ArLstotle's  works  as  a  sort  of  appendix  to  Ihe  Physics. 
On  thc  various  and  oftcn  contradictory  mcanings  which  it  has  subsequently 
borne^  it  would  be  besidc  my  purpose  to  speak. 

"  In  thts  Aphorism,  it  would  be  difficult  to  say  whether  *forms'  are 
used  in  the  sense  of  '  laws  *  or  '  esscnces.'  Bacon  probably  had  no  clear 
perceptioD  of  the  distinction  between  tbe  two  ideas. 
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magia^^j  propter  latas  ejus  vias  et  majus  imperlum  ta  na- 
turam. 

X. 

Posito  itaque  doctrinae  scopo,  pergendum  ad  praecepta ; 
idque  ordinc  minime  pcrvcrso  aut  perturbato.  Atque  indicia 
de  inierpretaihnc  naiurae  complcctuntur  partes  in  genere 
duas^^;  primam,  de  educendis  aut  excitandis  axiomatibus  ab 
expcrientia ;  sccundam,  de  deduccndis  aut  derivandis  cxperi- 
mentis  novis  ab  axiomatibus.  Prior  autcm  trifariam  dividi- 
tur:  in  tres  nenipe  niinistrationes ;  ministrationem  ad  sensum, 
ministrationem  ad  memoriam,  et  ministrationem  ad  mentem 
sive  rationem*". 

Primo  cnim  paranda  est  historia  naturaUs  et  experimenialis^ 
sufficicns  et  bona ;  quod  fundamentum  rci  est :  neque  cnim 
fingendum,  aut  excog^itandunij  sed  inveniendum,  quid  natura 
faciat  aut  fcrat. 

"  Cp.  De  AugmentiSj  iii.  j,  which  \vill  furnish  a  fnl]  explanation  of  this 
passage, 

"  Namely,  Induction  and  Deduction.  On  the  latter  method.  thc  Novum 
Organura,  in  its  fragmentary  statc,  contains  nothing  (unlcss  we  except  the 
Instanccs  mentioned  in  ii.  52,  as  conducing  'ad  operativam'},  though  the 
seventh,  ninth,  and  possibly  foiirth  parts  (see  Aph.  2r)  were  to  dcal  with 
this  subject. 

M.  Bouillet  remarks  that,  in  the  Parlis  Secundae  Delineatio,  thc  Pars 
Activa  b  distinguished  from  the  Dcductivc  branch  of  the  Pars  Contem- 
plativa,  whcreas  here  the  two  are  spoken  of  ;is  onc.  See  K.  and  S.,  vol.  iii. 
pp.  556-7.  M.  Eouillet  also  rcmarks  that  it  is  doubtful  whcthcr  Bacon 
would  have  found  in  the  practical  or  opcrative  part  sufficicnt  matter  for  a 
special  treatise,  bearing  in  mind  what  he  himself  says :  *  inter  rontcm- 
plativam  partem  activam  perpetuo  iotercurrere '  (Partis  Secundae  Deli-» 
neatio,  E.  and  S.,  vol.  iii.  p.  556). 

"  This  division,  as  given  in  the  present  passagc,  is  easily  cxplicable. 
The  '  ministratio  ad  sensum  *  supplies  a  collection  of  obscrvations  and 
experimcnts,  *  Historia  Naturalis  et  ExpcrimentaUs.*  The  *  ministratio 
ad  memoriain '  aronges  thcse  in  Tablcs,  in  a  form  adapted  for  use.  The 
'  ministratio  ad  mentem  slve  rationem '  is  thc  proccss  of  Induction  itw-If, 
drawing  from  the  tables  the  inferences  to  which  they  legitimately  lcad. 
M-  Bouillet  has  a  long  note  on  Ihe  mode  in  which  the  two  first  '  minis- 
trationes'  may  be  supplied  from  different  parts  of  Bacon*s  works. 

On  the  discrepancy  l)etween  the  account  of  these  *  ministrationes  *  as 
given  here  and  in  the  Partis  Secundac  Delincatio,  the  student,  who  Is 
curious  to  trace  the  growth  of  Bacon*s  doctrine,  may  refer  to  N!r.  Sped- 
ding's  note  on  the  present  passage  and  to  tlie  General  Preface,  prefixed  to 
thc  ist  vol.  of  EUis  and  Spcdding's  Edition,  §  10, 
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Historia  vero  naturalis  et  experimentalis  tam  varia  est  rf 
sparsa,  ut  intellectum  confundat  et  disgreget,  nisi  sistatur  et 
compareat  ordine  idoneo.   Itaque  formandae  sunt  tabuiae  ct  r#* 
ordinationes  instantiarum,  tali  modo  et  instructione  ut  m  as 
agere  possit  intellectus. 

Id  quoque  licet  fiat,  tamen  intellectus  sibi  permissus,  H 
sponte  movens,  incompetens  est  et  inhabilis  ad  opiliduii 
axiomatum,  nisi  regatur  et  muniatur.  Itaque  tertio,  adK- 
benda  est  induciio  legitima  et  vera,  quae  ipsa  clavis  est  inter' 
prctationis,  Incipiendum  autem  est  a  fine,  et  retro  pergendna 
ad  reliqua". 

XI. 

Inquisitio  formarum  sic  procedit;  super  naturam  dat» 
primo  facienda  est  contparentia  ^  ad  intellectum  omnium  «• 
stantiarum  notarum,  quae  in  eadem  natura  conveniunt  pcf 
materias  licet  dissimillimas.  Atque  hujusmodi  collectio  fad' 
enda  est  historice  ^^,  absque  contemplatione  praefestina,  Mt 
subtilitate  aliqua  majore.  Exempli  gratia ;  in  inquisitionc  de 
forma  calidi  ^^. 

*"  It  must  be  recollected  that  the  'Tables'  which  occor  in  theNo'* 
Organum  are  only  specimens  of  what  Bacon  designed.  From  the  'DisW' 
butio  Operis,'  we  learn  that  the  first  '  ministratio '  was  to  be  tratcd  ii 
the  third  part  of  the  Instauratio  Magna,  and  the  second  '  mioistratio'  ■ 
the  fourth  part. 

"*  An  *  appearance,'  a  word  borrowed  from  legal  pbraseology.  "We  hait 
the  phrase  *  to  enter '  or  *  to  put  in '  an  appearance. 

This  investigation  into  the  nature  of  Heat  (Aphs.  ii-io)  was  iododedii 
a  small  volume,  publishcd  at  Leyden  in  1638,  entitlcd  '  Francisd  de  Vert* 
lamio  Historia  Naturalis  et  Experimentalis  De  Ventis,*  &c.  See  Introda^ 
tion,  §  17. 

"*  That  is,  according  to  the  actual  order  in  which  they  present  tbeo- 
selves  to  the  investigator  in  the  course  of  his  observations ;  not  acconfi>t 
to  any  predctermined  order,  The  order  of  arrangcment  must  bc  detei^ 
mined  after  collection,  when  all  the  instances  are  before  us ;  othervbe, « 
are  in  dangcr  of  overlooking  altogcther  instances  which  nuy  be  matcnil 
to  our  enquiry. 

^  R^musat  (Bacon,  &c.,  p.  346)  translates  'forma  calidi'  by  Mfarr  of 
heat.  And  this,  perhaps,  is  the  nearest  equivalent  (cp.  the  fourth  pan- 
graph  of  Aph.  20,  beginning  *  Intelligatur  hoc,'  &c.).  But,  as  a  knoiriedge 
of  the  nature  of  hcat  implies  a  knowledge  of  its  cause  and  of  the  tma  of  fts 
production,  we  may,  in  this  instance,  employ  all  three  words  alike  in  flh»* 
ration  of  Bacon's  use  of  the  word  *  Form,' 
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Tnstantias  ^^  convcnicntcs  in  natura  calidu 

1.  Radli  solis,  praesertim  aestate  et  meridie. 

2.  Radii  soHs  reflexi  et  constipati,  ut  intcr  montes,  aut  per 

parietes,  ct  maxime  omnium  in  speculis  comburcntibus. 


» 


"  The  significance  of  these  Inst.inces,  as  well  as  of  fhe  Tables  which 
occur  in  the  foUowin^  Aphorisms,  may,  perhaps,  best  be  understood  by 
comparing  them  with  the  far  more  naliiral  and  scientific  form  which  they 
assume  in  ISIr,  Miirs  *  EKpcrimental  l\Ietho(Is.'  To  assist  the  student  in 
this  task,  1  cxtract  the  following  passages  from  one  of  Ihe  notes  in  my 
Inductive  Logic  (ch.  3,  Appended  Note  a,  jrd  Ed,,  pp.  207-9) : 

*If  the  "Tnstantiae  convenientcs  in  natura  calidi"  were  so  related  to 
one  another  that,  besides  the  given  phenomcnon  (heat),  only  one  other 
circtmistancc  wcre  common  to  them  aH,  that  other  circumstance  might  be 
regardcd,  wilh  more  or  lcss  probability,  as  the  caitse  (or  eflcct)  of  heat,  or, 
at  least,  as  connected  with  it  through  sonie  fact  of  causation,  Such  in- 
stances  would  thcn  come  undcr  thc  Mcthod  of  Agreement, 

'  If  one  instance  in  the  Table  of  Agreemcnt  ("  Instantiae  convenientes  in 
natura  calidi")  were  so  rebted  to  one  of  the  instances  in  the  Table  of 
Privatioa  ("Instantiae  in  proximo,  quae  prirantur  natura  calidi ")  as  to 
have  every  circumstance  in  common  with  it,  except  that  the  former, 
besides  prcscnting  tho  phenomcnon  of  heat  which  is  supposed  to  be  absent 
in  the  latter,  also  presented  some  other  circumstance  which  was  abscnt 
from  the  latter,  this  other  circumstancc  would  be  Ihe  causc,  or  a  necessary 
part  of  the  cause  (or  effect},  of  heat.  We  should  here  have  the  Method  of 
Difference. 

'  If,  iu  the  "  Tabula  graduum,  sive  comparativac  in  calido  '*  wc  could 
discover  some  one  phenomenon  which  increased  or  diminished  propor- 
tionatcly  with  thc  increase  or  diminutinn  of  heat,  that  phcnomcnon  would 
be  Ihe  cause  or  the  eflccl  of  heat,  or,  at  least,  connected  with  it  through 
some  fact  of  causation,  and  would  conform  to  the  ret;uirements  of  the 
Method  of  Concomitant  Variations.  If  it  coutd  be  shown  that  this  pheno- 
menon  and  heat  were  the  oniy  circumstances  which  varied  concurrently, 
thcn  the  phenomcnon  would  be  provcd  to  bc  either  thc  causc  or  thc  effect 
of  heat,  and  would  conform  to  the  requircments  of  the  rider  to  Ihis  last 
Melhod'  (givcn  in  Inductive  Logic,  p.  183). 

'The  "  Excmplum  cxclusivac,  sive  rejectionis  naturarum  a  forraa  calidi" 
bears  some,  though,  it  must  be  acknowledgcd,  a  very  slight,  resemblance  to 
the  Method  of  Residucs.  These  "  rejectiones  "  consist  in  excluding  some 
possible  explanation  of  the  phenomenon,  cither  because  an  instance,  which 
does  not  present  tlic  phcnomcnon,  docs  present  the  assigncd  causc,  or 
becaxise  an  instance,  which  docs  present  tlie  phenomenon,  docs  not  pre- 
sent  the  assigned  cause.  As  an  instance  of  the  former,  we  may  take  the 
following  "rejectio'*:  "  Pcr  radios  lunae  (which  wcrc  thcn  supposcd  to  be 
cold)  et  aliarum  stellarum  rcjice  lucem  et  lumen."  As  instances  of  the 
latter,  we  may  take  ihe  two  foUowing :  "  Per  radios  solis,  rejice  naturam 
elementarem  (that  is,  "  terrestrial  nature,"  which  is  coraposed  of  "  the  four 
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3.  Mcteora  ignita* 

4.  Fulmina  comburentia. 

5.  Eructationcs  flammarum  ex  cavls  montium,  etc. 

6.  Flamma  omnis. 

7.  Ignita  solida. 

8.  Balnca  calida  naturalia. 

9.  Liquida  ferventia,  aut  calefacta. 

10.  Vapores  et  fumi  fervcntcs,  atque  acr  ipse,  qui  fortissimum 

et  furentem  suscipit  calorcm,  si  concludatur;  ut  in 
reverberatoriis'^^. 

11.  Tempestates  aliquae  sudae*^^  per  ipsam   constitutioncm 

aeris,  non  habita  ratione  temporis  anni. 

12.  Acr  conclusus  ct  subtcrrancus  in  cavcrnis  nonnullis,  prae- 

sertim  hyeme. 

13.  Omnia  villosa,  ut  lana,  pelles  animalium,  et  plumagines, 

habcnt  nonnihil  teporis. 

14.  Corpora  omnia,  tam  solidaj  quam  liquida,  et  tam  densa, 

quam  tenuia  {qualis  est  ipse  aer),  igni  ad  tempus 
approximata, 

15.  Scintillae  ex  silice  et  chalybe  per  fortem  percussionem. 
i5.  Omne  corpus  fortiter  attritum,  ut  lapis,  lif,mum,  pannus, 

etc. ;  adeo  ut  temoncs  et  axes  rotarum  aliquando  flam- 
mam  concipiant :  et  mos  excitandi  ignis  apud  Indos 
occidentales  fuerit  per  attritionem. 

elcments");  Per  ignem  CDmmunem,  et  maximc  per  ignes  subterraneos 
(qui  remotissimi  sunt,  et  piiirimum  intcrclucluntur  a  radiis  coelestibus) 
rejicc  naturam  coclcstem."  By  a  succession  of  these  "  rejectioncs,"  we 
limit  the  number  of  possibie  explanations,  amongst  which  \ve  are  lo  look 
for  the  true  one,  Bacon's  "  rcjcctions,"  howcvcr,  not  bcing,  as  a  matter 
of  fact,  exhaustive,  lead  to  a  purely  negative  result ;  they  may  save  us  frora 
unnccessary  troublc  in  seeking  for  a  cause  whcrc  it  cannot  be  found,  but 
they  do  not,  like  the  Method  of  Residues,  leave  a  definite  number  of  antc- 
cedents  which  cithcr  constitute  the  cause,  or  amongst  which  we  know  that 
the  cause  ts  to  bc  sought.' 

^^  *  Reverberalories  arc  fumaces  constructed  with  two  chambers;  an 
oiiter  one,  which  has  no  chimney,  bnt  has  a  passagc  connecting  it  with 
an  inner  one  which  has  a  chimney.  The  substance  to  be  exposcd  to  the 
hcat  is  placed  on  thc  floor  of  the  inncr  chamber,  and  fire  is  lightcd  in  the 
other :  so  that  the  flame,  having  no  outlet  in  the  outer  chamber,  passes  into 
the  inner,  over  the  substancc,  and  is  so  conccntrated  with  vast  powcr  upoa 
it.'    Mr.  Kitchin*s  note. 

^  Se-udae.    Qoudless,  cleor. 
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17.  Herbae  virides  et  humidae  sitnul  conclusae  et  contrusae, 

ut  rosac,  pisae  '^*  in  corbibus ;  adco  ut  focnum,  si  repo- 
situm  fucrit  madidum,  sacpe  concipiat  flammam. 

18.  Calx  viva,  aqua  aspersa. 

19.  Ferrum,  cum  primo  dissolvitur  per  aquas  fortcs  in  vltro, 

idque  absque  ulla  admotione  ad  igncm :  et  stannum 
similiter,  etc.  sed  non  adeo  intense. 

20.  Animalia,  praescrtim  et  pcrpetuo  per  interlora ;   licet  in 

insectis  calor  ob  parvitatcm  corporls  non  deprchcnda- 

tur  ad  tactum. 
Fimus  equinus,  et  hujusmodi  excrementa  animalium  re- 

centia. 
Oleum  forte  sulphuris  et  vitrioli'**  exequitur  opera  caloris, 

in  linteo  adurendo. 

23.  Oleum  origani,  ct  hujusmodij  exequitur  opera  caloris  in 

adurendis  ossibus  dentium. 

24.  Spiritus  vini  fortis  et  bene  rectiftcatus  exequitur  opera 

caloris ;  adeo  ut  si  albumcn  ovi  in  cum  injiciatur,  con- 
crescat  et  albescat,  fere  in  modum  albuminis  cocti ; 
panis  injectus  torrcfiat  ct  incrustetur,  ad  modum  panis 
tosti  ^^. 

25.  Aromata,  et  herbae  caKdaCj  ut  dracunculus^'",  nasturtium 

vetus,  etc.  licet  ad  manum  non  sint  calida  (nec  integra, 
nec  pulvcres  eorum),  tamen  ad  linguam  et   palatum 
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**  Mr.  EHIs  reads  pmsae\  but  the  two  words  have  the  same  meaning, 
namely,  *  crushed  '  or  '  pounded.* 

••  This  is  prohably  an  instancc  of  the  grammatical  figurc,  tv  fiia  duoLv, 
meaning,  as  Mr.  Kilcliin  siiggests,  Sulphuric  Acid. 

Of  the  substances  alluded  to  in  this  and  some  of  the  foUowing  cxamplcs, 
Sir  John  Hcrschel  (Discourse  on  the  Study  of  Natural  Philosophy,  §  345) 
remarks  that  they  *  excite  in  our  organs,  and  espccially  in  that  of  taste, 
a  scnsation  of  heat  which  they  owe  to  their  being  chemical  stimulants, 
and  not  at  all  to  thcir  being  actuaily  hot/ 

**  The  lattcr  phcnomcnon,  Mr.  Ellis  remarks,  'arises  prohably  from  the 
dcsiccative  power  due  to  the  strong  affinity  of  alcohol  for  water.* 

^  '  Dragon-wort/  It  was  so  c^Icd,  bccause  it  was  supposed  to  be 
obnoxious  to  scrpcnts,  and  also  to  bc  efRcacious  against  thcir  bites.  See 
Pliny,  Nat.  Hist.  xxiv.  sects.  143-150,  chs.  91-9J.  In  quoting  or  referring 
to  Pliny's  Natural  History,  I  shall  cmploy  the  Teubncr  cdition  of  1857, 
and  refer  both  to  the  sections  aad  to  tbc  chapters  as  numbered  within 
brackets. 
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parum  masticata  pcrcipiuntur  calida,  et  quasi  adu« 
rentia. 

a6.  Acetum  forte,  et  omnia  acida,  in  membro  ubi  non  sit  epi- 
dermis,  ut  in  oculo,  lingua,  aut  aliqua  alia  parte  vuU 
ncrata,  et  cute  detecta,  dolorem  cient,  non  multum 
discrepantem  ab  co,  qui  inducitur  a  calido. 

27.  Etiam  frigora  acria  et  intensa  inducunt  sensum  qucndam 
ustionis ; 

Nam  Boreae  penetrabile  frigus  adurit", 
a8.  Alia. 

Hanc  tahdavi  essentiae  ct  praesentiae  appcllare  consue- 
vimus. 

XII. 

Sccundo,  facienda  est  comparentia  ad  intellectum  imtanti- 
anim,  quae  natura  data  privantur:  quia  forma  (ut  dictum  est) 
non  minus  abesse  debet,  ubi  natura  data  abest,  quam  adesse, 
ubi  adcst^.     Hoc  vero  infinitum  esset  in  omnibus. 

Itaquc  subjungenda  sunt  negativa  affirmatii>isj  ct  privationes 
inspicicndae  tantum  in  illis  subjectis  quae  sunt  maxime  cog- 
nata  illis  alteris,  tn  quibus  natura  data  inest  et  comparet. 
Hanc  tabulam  dcclinationis^  sive  abscntiae  in proximo'^^^  appel- 
lare  consuevimus. 

Instantiae  in  proximOj  quae  privantur  natura  Calidi. 

Ad  inrtantiam  I.  Luuac  ct  steHarum  et  comctarum  radii  non 
^?^u\k>^Sa  inveniuntur  calidi  ad  tactum^^h  quinetiam  obser- 
vd  *.ubiu!«:tiva.   vari  solcnt  accrrima  frigora  in  pleniluniis'*.    At 


•■  Virg.  Georg.  i.  93. 

"•  So  far  as  Form  =  Cause,  it  must,  as  already  remarked,  be  absent 
where  thc  givcn  nature  is  abscnt  (unlcss  counteracting  causcs  have  de- 
stroycd  its  etfects),  but  (owing  to  the  circumstance  of  Plurality  of  Causes) 
it  need  nol  neccssarily  be  present,  where  the  given  nature  is  present ;  for 
the  given  nature  may  also  be  due  to  some  other  cause. 

""  Ihe  value  of  these  instances  depeads,  of  coarse,  on  the  extent  of 
their  approximation  to  the  Instantiac  Convenicntes,  or,  in  othcr  words, 
on  tiie  extent  to  which  the  two  instances,  when  taken  together,  fuifil  the 
conditions  of  the  Method  of  Difference.  The  more  closely  they  approach 
in  other  respects,  the  more  likcly  are  we  to  detect  the  cause  of  tbeir  varia* 
tion. 

^  On  the  vcry  iaterestJug  cxperiment  by  which  filcUoai,  in  spite  of 
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stellae  fixae  majorcs,  quando  sol  eas  subit  aut  \\s  approxi* 
matur,  existiinanlur  fer\'orcs  solis  augere  et  intendere;  ut  fit 
cum  sol  sistitur  in  Leone,  et  dlebus  canicularibus"*\ 

Ada^a».  2.  Radii  solis  in  media  (quam  vocant)  rcgione 
aeris  non  calefaciunt ;  cujus  ratio  vulgo  non  male  redditur ; 
quia  regio  illa  nec  satis  appropinquat  ad  corpus  soJis,  unde 
radii  cmanant,  nec  etiam  ad  tcrram,  unde  rcflectuntur"'*, 
Atque  hoc  liquet  ex  fastigiis  montium  (nisi  sint  pracalti),  ubi 
nivcs  pcrpctuo  durant.  Scd  contra  notatum  est  a  nonnullis, 
quod  in  cacumine  Picus  dc  Tenariph,  atque  etiam  in  Andis 
Peruviac,  ipsa  fastigia  montium  nive  dcstituta  sint;  nivibus 
jaccntibus  tantum  inferius  in  ascensu^^  Atque  insuper  aer 
illis  ipsis  vcrticibus  montium  dcprehenditur  minime  frigidus, 
sed  tenuis  tantum  ct  accr;  adeo  ut  in  Andis  pungat  ct 
vulneret  oculos  pcr  nimiam  acrimoniam,  atque  etiam  pungat 
os  vcntriculi,  ct  inducat  vomitum.  Atque  ab  antiquis  nota- 
tum  est,  in  vertice  Olympi  tantam  fuisse  aeris  tenuitatem, 
ut  necesse  fuerit  ilHs  qui  eo  ascenderant  secum  deferre 
spongias  aceto  et  aqua  madefactas,  easque  ad  os  et  nares 
subinde  apponere,  quia  acr  ob  tenuitatcm   non   sufHciebat 


great  difEculties,  detected  heat  in  the  lunar  rays,  see  Tyndall's  Heat  con- 
sidered  as  a  Modc  of  Motion,  §  565. 

"^  On  the  night  of  full-moon,  though  not  before  or  af^er,  a  scries  of 
observations  shews  that  the  sky  is,  on  an  average,  clearer  than  at  other 
times.  (Sec  Hcrschcrs  Familiar  Lccturcs  on  ScientiBc  Subjects,  pp.  146-7,) 
As  a  consequence  of  the  diminution  of  tbe  cloudy  envelope,  the  night  wiU 
also  be  colder. 

"  This  influcncc  of  thc  fixcd  stars  is,  of  course,  purely  imaginary,  and 
the  remarlc,  moreover,  shcws  that  Bacon  cntertained  the  crudest  ^iews  of 
astronomical  distanccs. 

I  tnay  here  statc  that  I  shall  not,  as  a  rule,  attempt,  in  the  notcs  on  the 
remainder  of  this  Bookj  to  commcnt  on  Bacon's  scicntific  examples,  or  to 
note  his  scicntific  errors,  unless  they  present  some  featurc  of  spccial 
interest.  The  object  of  this  edition  is  to  illustratc  the  logical  and  phi- 
losophical,  rather  than  thc  scientific  position  of  thc  author,  and  hcnce 
the  iattcr,  tbough  I  shall  by  no  means  ignore  it,  will  usually  be  rcgarded  as 
subordinate  to  Ihe  former. 

"  Thc  true  reason  is  the  increasing  rarefaction  of  the  atmosphere,  as  we 
ascend  from  the  sea-leveU 

^'  Simpty  because  tbe  pcaks  arc  so  steep  that  the  snow  will  not  rcil 
OB  thcm. 
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respirationi  ^* :  in  quo  vertice  etiam  relatum  est,  tantam  fuisse 
serenitatcm  ct  tranquillitatem  a  pluviis  ct  nivibus  et  vcntis'^, 
ut  sacrificantibus  Iiterae  descriptae  di^ito  in  cineribus  sacrifici- 
orum  super  aram  Jovis,  mancrcnt  in  annum  proximum  absque 
ulla  perturbatione^^  Atque  ctiam  hodtc  ascendentes  ad  vcr- 
ticem  Picus  de  Tcnariph  eo  vadunt  noctu  et  non  interdiu ;  et 
paulo  post  ortum  solis  monentur  et  excitantur  a  ducibus  suis 
ut  festinent  desccndcre,  proptcr  periculum  (ut  vidctur)  a  tcnui- 
tate  aiiris,  ne  solvat  spiritus  et  suftbcet. 

Ada— 3*.  Reflexio  radiorum  solis,  in  rcgionibus  prope  cir- 
culos  polares,  admodum  debilis  et  Incfficax  invcnitur  in  calore ; 
adeo  ut  Belj^ae,  qui  hybernarunt  in  Nova  Zembla^^  cum 
expectarent  navis  suae  libcrationem  et  deobstructionem  a 
glaciali  molc  (quac  cam  obscderat)  pcr  initia  mensis  Julii  spe 
sua  frustrati  sint,  et  coacti  scaphac  se  committere.  Itaque 
radii  solis  directi  videntur  parum  posse,  etiam  super  terram 
planam  ;    nec  reflexi  etiam,   nisi  multiplicentur  et  uniantur, 


"'*'  I  have  not  been  able  to  trace  this  allusion  to  any  cla«isical  wnter. 
The  story,  however,  occurs  in  AugustiDe,  De  Gcnesi  contra  Manichaeos, 
lib.  i.  cap.  15.  Bacon  notes  it  also  in  Ihe  Fragment  entitled  *Calor  et 
Frigtis'  (E.  and  S.,  vol.  iii.  p.  645). 

"     'H  ^iv  up'  &y  fijroii<r'  awj3?j  'yXauKoiTriff  'A^iji^ 
OvKxj^-niyvh ,  uQi  <l>a(r\  Btiav  tdos  dcr^aXcff  ahl 
ffifievai'   ovT    avt^ouri  TtvatTtrerai  oCrt  iror    oft^p^^ 
tfCfTtu  ofjre  )^ii>v  tirmiXvaTat,  dXXck  fidk*  at0ptj 
«•«TrTdTiit  avitPtXos,  Xcvk^  d*  imhihpofitv  otyXi;' 
T6)  Cfi  TtpTtovrai  fiaKapes  $to\  i^^ara  irorra. 

liomer,  Od.  vi,  41-6, 
The  sludent  will  do  well  to  read  Mr.  Merry's  instructive  note  on  these 
lines.     He  quotcs  several  parallel  passages. 

'"  See  the  Aristotelian  or  pseudo-AristotcIian  Problcmata,  xxvi.  36 
(p.  944  b.  ii-i6),  whcre,  however,  the  author  specifies  Athos  and  'other 
5uch  mountains/  Pomponius  Mcla  (l»b.  ii.  cap.  2)  refers  also  to  Athos. 
Solinus  describes  the  phenomenon  as  taking  place  both  on  Olympus  (Poly- 
histor,  cap.  ix)  and  on  Athos  (cap.  xi).  Mr.  Eliis  cites  Gcminus  and  Philo- 
ponus,  the  forujer  of  whom  speaks  of  Mount  Cyllenc  in  Arcadia,  and  the 
lattcr  of  Olympus.     Augustine  tells  the  story,  at  least  twice,  of  Olympus. 

Al!  these  stories  are  told  of  both  Olympus  and  Athos  in  Maundevillc's 
Travels  (Ed.  Halliwell,  p.  17),  quoted  by  Mr,  Tozer  in  his  Highlands  of 
Turkey,  vol.  i.  p.  102. 

'"  Refcrring  to  Barentz*s  Expcdition  in  scarch  of  a  North-East  Passagc. 
Thc  tvcnt  alluded  to  took  placc  in  June,  1597.  Mr.  Spedding  rcfers  to 
*  Three  Voyages  by  the  North-East,*  &c.,  Hackluyt  Society,  1853,  p.  191. 
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quod  fit  cum  sol  magis  vergit  ad  perpcndiculum,  quia  tum 
incidcntia  radiorum  facit  angulos  acutiorcsj  ut  lineae  radioruni 
sint  magis  in  propinquo:  ubi  contra  in  niagnis  obliquUatibus 
solis  anguli  sint  valdc  obtusi,  ct  proindc  lincae  radiorum 
magis  distantcs.  Scd  interim  notandum  est,  multas  esse 
posse  operationes  radiorum  solis,  atque  ctiam  cx  aatura  calidi, 
quae  non  sunt  proportionatae  ad  tactum  nostrum :  adeo  ut 
respectu  nostri  non  opcrcntur  usque  ad  calcfactionem,  sed 
respectu  aliorum  nonnullorum  corporum  exequantur  opera 
calidi. 

Ada«4*.  Fiat  hujusmodi  expcrimcntum,  Accipiatur  specu- 
lum"**  fabricatum  contra  ac  fit  in  speculis  comburentibus,  et 
interponatur  intcr  manum  ct  radios  soHs ;  et  fiat  observatio, 
utrum  minuat  calorcm  solis,  quemadmodum  spcculum  com- 
burens  eundem  auget  et  intcndit,  Manifestum  est  enim, 
quoad  radios  opticos,  prout  fabricatur  spcculum  in  densitate 
inacquali  rcspcctu  medii  ct  laterum^  ita  apparcre  simulachra 
magis  diffusa  aut  magis  contracta.  Itaque  idem  videndum 
in  calore, 

Ad>»-s*.  Fiat  experimentum  diligenter,  utrum  pcr  specula 
comburentia  fortissima  et  optimc  fabricata  radii  lunae  possint 
excipi  et  colligi  in  aliquem  vel  minimum  gradum  teporis''^  Is 
vero  gradus  teporis  si  fortasse  niniis  subtilis  ct  dcbilis  fucrit, 
ut  ad  tactum  pcrcipi  et  dcprchendi  non  possit,  confugiendum 
eril  ad  vitra  illa*-  quae  indicant  constitutionem  acris  calidam 
aut  frigidam;    ita  ut  radii    lunae  per  speculum   comburens 

*•  Used  here  for  a  lens. 

"  For  a  lorg  time,  the  experiments  which  were  applicd  to  detect  heat  in 
the  lunar  rays  wcre  unsucccssful,  For  the  succcssful  experiraent  of 
Mclloni,  see  Tyndall,  as  referred  to  above,  note  71. 

^  Thc  invention  of  the  Theimometer,  which  was  onginally  an  Air 
Thcrmometer,  is»  according  to  differeiit  accounts,  ascrlbed  lo  Galileo  in 
'597»  Drebbel  of  Alkmaer  in  1609,  Paolo  Sarpi  in  1609,  and  Sanctorio  in 
1610,  M.  Bouillet  (nole  on  Nov.  Org.  ii.  13  (58))  and  M.  de  Vanzelles 
(Histoire,  &c.  de  Bacon,  vol.  i.  pp.  30-31)  ascribe  it,  IhouKh  on  insufficient 
grounds,  to  Bacon  himself.  The  merit  of  thc  invention  probably  belongs, 
in  the  first  instance,  to  Galileo.  Sce  the  autborities  rcferrcd  to  in 
Mr.  Ellis'  note  on  ii.  13  (38),  and  especially  Ihe  arguments  cmploycd  by 
Libri,  Histoire  des  Sciences  Mathematiques  en  Italie,  tome  iv.  pp.  187- 
197. 

In  Aphs.  13  and  24,  Bacon  calls  this  iostrument  Vitrum  Calendare. 
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incidant  et  jaciantur  in  summltatem  vitri  hujusmodi;  atq« 
tum  notetur,  si  fiat  depressio  aquae  per  teporem. 

Ad^6*.  Practicetur  etiam  vitrum  comburens  supcr  c^ 
dum,  quod  non  sit  radiosum  aut  luminosum ;  ut  ferri  ct  bptdii 
calefacti  sed  non  igniti.  aut  aquae  fcrvcntis,  aut  simiiiuin;  i! 
notetur  utrum  fiat  augmentum  et  intentio  calidi,  ut  in  ada 
solis*^. 

Adi— y.  Practicetur  etiam  speculum  comburens  in  fiaiuM 
commuxiL 

Ad3(«m.       Comctarum  (si  et  iUos  numerarc  intcr  meteBtt* 


"  Mr.  Kttchin  has  the  foUowing  interesting  note  on  this  paf? 
questions  st^ed  here  and  in  the  next  paragraph  h^vc  bcen  ki 
tbe  resTilt  is  such  as  proves  the  similarity  in  kind  of  Solar  and  oOKt  tislk 
so  tbat  in  these  piaces  no  Negative  can  bc  adduced.  Large  lcD9  bni^ 
before  Ughtcd  candlcs  or  the  firc  produce  sensible  Heat ;  and  by  cdkd>| 
tbe  rays  of  Heat  in  the  atmosphcre,  even  when  the  Sun  b  qnitt  IrtMs 
behind  clouds,  concave  Mirrors  produce  a  definite  increase  of  Hist ' 
thcir  focus.  Farther  than  this,  MM.  Saussure  and  Pictet  of  Gcaefali^ 
establtsbed  the  truth  as  to  "ferrum,  vel  lapis  calefactus,  seil  DOnifftar* 
&c.  by  bcating  an  iron  ball  so  as  noC  to  bc  luminous,  and  bf  experiDdMI 
on  boiling  water.  From  the  results  they  hare  shcwn  tiut  Heat  fDUtfB 
in  invisible  ra)^,  and  is  subject  to  the  same  lan^  of  rcOectioo,  Acalft 
were  accompanied  by  rays  of  ligbt  as  well.  Melloir  bas  abo  t^sHi^ 
the  fact  that  Heat  is  refrangible ;  and  (like  Light  of  dtHercnt  colciun)  M 
from  diffcrent  sourccs  has  differcnt  dcgrccs  of  refranglbiltty.  Focbo  ^ 
established  thc  polarisation  of  Heat  from  both  luminous  and  naoAvB^^ 
sources:  he  also  depolarised  Heat;  and  as  this  is  a  con»e<)tKnct  adi^ 
of  doublc  rcfraction,  he  thereby  hos  provcd  that  Heat  is  solqecC  it* 
lo  tbe  Laws  of  double  refraction.    Sce  Turacr^s  Chemifttry,  Hot,  |^ 

'Mcrscnne  says  the  greatcr  number  of  tbe  expcrimcnts  mntteatdl» 
the  second  book  of  the  Novum  Organum  had  alrcady  bccn  madi^  ■■ 
mcntions  particularly,  as  if  hc  had  himself  tHed  it,  tbe  rcflcxioo  uf  all 
of  heat  by  a  buming  mirror.  He  also  asserts  tbat  ligfat  b  lilwxys 
panicd  by  hcat.  Dc  la  Veritd  des  Scicnces  (1625),  p.  310.*  Mr.  tM^wtau 
In  the  grcat  majority  of  cases,  I  think,  there  is  nothing  tn  Bacoa'9  ha^a^ 
to  imply  that  thc  expcriments  siiggcstcd  are  original.     Sec  ApU.  14. 

**  It  was  a  common  subject  of  debate  amongst  the  xi>cicBt  BtnBOMCff 
whether  Comets  were  to  bc  regarded  as  Meteors  (which  w«T*  aoppOMd  t* 
be  engendcrcd  in  thc  atmosphere)^  or  whethcr  tbcy  vcre  oionr  f"^*y 
to  the  Planets.  The  point  is  discusscd  in  a  most  interecting  nmicr  ia  Ikt 
Seventh  Book  of  Sencca*s  Natural  Qucstions.  *  Placet  crp>  nofltri» 
sicut  faccs,  sicut  tubas  trabcsque  et  alia  ostenta  cocli  denso  Acre 
He  then  aigues  with  great  ability  against  this  riew,  rcfeTxinj  to  tbe 
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libuerit)  non  deprehcnditur  constans  aut  manifestus  effectus 
in  augendis  ardoribus  anni,  licct  siccitates  saepius  inde  sequi 
notatac  sint**\  Quinctiam  trabes  et  columnae  lucidac  et 
chasmata*^*  et  similia  apparcnt  saepius  tcmporibus  hybernis 
quam  aestivis*^ ;  et  maxime  per  intensissima  fri|jora,  sed  con- 
juncta  cum  siccitatibus.  Fulmina  tamen  et  coruscationcs  ct 
tonitrua  raro  eveniunt  hycmc,  scd  sub  tcmpus  m*-ignorum 
fervorum^^    At  stellae  (quas  vocant)  cadentcs  existimantur 


which  appcarcd  in  the  time  of  Claudius  and  Xero,  and  suins  up  his  own 
opinion  as  foUows:  'Ego  nostris  non  adscntior:  non  enim  cxistimo 
coraeten  subitaneum  ignem,  sed  inter  aeterna  opera  naturae/  {Chaps.  3i, 
32.)  A  view  somcwhat  similar  to  the  former  was  regarded  as  possible 
even  by  Galileo-  See  II  Saggiatore,  ao",  &c.,  whcre  he  defends,  as  a  pos- 
sible  cxplanation  of  comets,  the  thcory  that  they  are  formed  by  exljalations 
from  the  carth,  rising  to  a  great  height  and  reflecting  the  light  of  thc  Sun, 
The  retum  of  HaIIey's  Comct,  nearly  at  the  time  prcdicted  by  him,  in 
1759*  conclusively  proved  that  these  bodics  belong  to  the  solar,  and  not  to 
the  terrestrial  system,  and  that,  in  thc  words  of  Seneca,  they  are  '  actema 
opera  naturae/ 

**  Neither  thc  one  cffcct  nor  the  other,  so  far  as  I  am  aware,  has  ever 
been  establi^hed  by  mcteorological  observation.  At  the  samc  timc,  it 
would  be  rash  to  deny  that  comcts  might  havc  either  or  both  of  thesc 
efiects,  espccially  if  it  be  Imc,  as  the  most  reccnt  spcctmm  analysis  seems 
to  shcw,  that  Uhe  nucleus  is  self-luuiinous,  and  that  it  is  very  possibly 
composed  of  glowing  gas  containing  carbon.*  Scc  a  most  intcrcsting 
scction  on  Comets  and  their  Spectra  in  Dr.  Schellcn*s  Spectrum  Analysis, 
translatcd  by  J.  and  C,  Lassell,  and  edited  by  Dr.  Huggins  (Longmans, 
1873). 

**  For  *trabes,*  see  Seneca'6  Natural  Questions,  i.  1,  vii.  4,  5;  for 
'columnae  flagrantes,*  vii.  20;  and  for  *chasmata,'  i.  14,  As  Mr.  Kitchin 
ol>S€rves,  they  are  all  of  them  clearly  names  for  different  appearances  of 
the  Aurora  Borcalis,  unless  we  suppose  that  *columtiae  clipcique  flagrantes' 
may  stand  for  the  Zodiacal  Light. 

"  This  is  not  quite  accurate.  The  annual  maxima  of  these  appearances 
are,  taking  an  avcrage,  in  March  and  October,  thc  lattcr  bcing  thc  greaterj 
and  the  annual  minima  in  June  and  January.  Whether  thc  Aurora  be  aa 
electrical  phenomenon  (as  most  meteorologists  supposc),  or  whelhcr  (as 
some  supposc)  it  bc  a  cloud  of  meteoric  dust  ignited  by  friction  with  the 
atmosphere,  there  is  nothing  to  connect  it  with  the  rate  of  tempcrature. 

It  is,  of  course,  only  on  rlear  nights  that  thc  phenomcnon  can  bc  sceDi 
and  5uch  nights  are  gcnerally  cold. 

*  This  is  generally,  though  not  universally,  tme.  As  acrial  electricity  is, 
in  all  probability,  niainly  duc  to  evaporation,  and  this  takcs  place  to  a 
much  greater  extent  in  hot  weathcr  than  in  cold,  thcrc  is  a  good  rcason 
why  thunder-stomis  should  be  more  frequeal  in  summcr  thon  in  wiuter. 
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vulgo  magis  constare  ex  vlscosa  aliqua  matcrla  splendida  et 
accensa**^,  quam  csse  naturae  igncae  fortioris.  Sed  de  hoc 
inquiratur  ulterius. 

Ad  4"  9*.  Sunt  quaedam  coruscationes^*'  quae  pracbcnt  lumen 
sed  non  urunt ;  cae  vcro  scmpcr  fiunt  sinc  tonitru. 

Ads—io».  Eructationes  ct  eriiptiones  flanimarum  inveniuntur 
non  minus  in  regionibus  frigidis  quam  calidis;  ut  in  Islandia 
et  Grocnlandia :  qucmadmodum  et  arborcs  per  regioncs  frigi- 
das  magis  sunt  quandoquc  inflammabiles  et  magis  piceae  ac 
resinosae  quam  per  regiones  calidas;  ut  fit  in  abiete,  pinu, 
et  rcJiquis :  vcrum  in  quali  situ  ct  natura  soli  hujusmodi  emp- 
tiones  fieri  soleant,  ut  possimus  affirviaiivae  subjungcre  nega- 
iivam,  non  satls  quaesitum  est''^ 

Adb-"-!!-.  Omnis  flamma  pcrpctuo  est  calida  magis  aut 
minus^*,  neque  omnino  subjungitur  ncgaiiva:  et  tamen  refe- 
runt  igncm  fatuum-'*'  (quem  vocant),  qui  etiam  aliquando 
impingitur  in  parietem,  non  multum  habere  caloris ;  fortasse 
instar  flammae  spiritus  vini.  quae  clemens  et  lenis  est***.     Sed 

•*  This  opinion  probably  arose  froni  their  pear-like  sliape  as  they  dart 
across  the  hcavens,  and  from  Ihe  manncr  in  "whvch  they  appcar  to  be 
siiddenly  kindleU  aiid  then  a^jain  suddeiily  exLinguished.  In  reahty,  these 
acrolitcs  iisually  consist  mainly  of  metallic  iron,  the  rest  of  their  substance 
being  niade  up  of  a  variety  of  other  metais. 

^  Shcet-lightning.  This  phenomcnon  occurs  when  the  discharge  of 
electricity  takcs  place  below  the  horizon,  or  bchind  a  dense  cloud,  or 
at  great  elevations  above  the  earth*s  sudace.  On  these  occasions,  the 
distance  is  too  great  or  the  intervening  obstacle  too  densc  for  thc  thunder 
to  be  hcard. 

"^  Wc  must  recollcct  that,  at  this  time,  not  evcn  the  conception  of  a 
science  of  geology  had  been  formed.  It  is  needless  to  say  that  volcanoes, 
hot  springs  (sce  below),  and  similar  phenomena  have  no  conncclion  what» 
ever  with  the  temperature  of  the  surface  of  thc  scil. 

■"  The  temperature  of  a  Hame  depends  on  the  nature  of  Ihe  substance 
bumt  and  on  tlic  nature  of  Ihe  mcdium  in  which  the  combustion  takes 
place.  Kor  the  relation  between  the  heat  and  luminosity  of  different 
kinds  of  tlame^  see  the  article  on  Combustion  in  Watts*  Diclionary  of 
Chemistry. 

"  *  Witl  o'  the  Wisp.*  This  phenomenon  probably  arises  from  the  escape 
of  marsh  gas  (light  carburctted  hydrogen)  from  thc  earth  at  night-timc, 
when  a  faint  light  is  easily  visible.  How  the  gas  becomes  ignited,  it  is 
sometimes  difTicult  to  say.  A  freqoent  cause  of  its  ignition,  probably,  is 
contact  with  phosphoretted  hydrogen. 

"  As  Mr.  Kitcbin  says,  '  the  dame  of  spirits  of  wine,  iostead  of  being 
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adhuc  Icnior  videtur  ea  flamma  quae  in  nonnuHis  hlstoriis  fidia 
et  gravibus  invenitur  apparuisse  circa  capita  et  comas  puero- 
rum  et  virginum^'^ ;  quae  nullo  modo  comas  adurebat,  scd 
moUitcr  circum  eas  trepidabat.  Atque  certissimum  est,  circa 
equum'*'^  in  itinere  sudantem  noctu  et  suda  tempestate  appa- 
ruisse  quandoque  coruscationcm  quandam  absquc  manifcsto 
calorc,  Atquc  paucis  abhinc  annis,  notissimum  est  et  pro 
miraculo  quasi  habitum  gremiale  cujusdam  puellae  paulo 
motum  aut  frlcatum  coruscasse  ;  quod  fortasse  factuni  cst  ob 
alumen  aut  sales  quibus  gremiale  tinctum  erat  paulo  crassius 
haerentia  et  incrustata,  ct  ex  fricatione  fracta*".  Atque  cer- 
tissimum  est  saccharum  omnc,  sive  conditum  (ut  vocant) 
sivc  simplex,  modo  sit  durius,  in  tenebris  fractum  aut  cultello 
scalptum  CDruscare^**.  Similiter  aqua  marina  et  salsa  noctu 
interdum  invenitur,  remis  fortiter  percussa,  coruscare'^^  Atque 


"  clemcns  ct  lcnis,"  is  onc  of  the  most  intcnsely  hot  kinds  of  flamc/   Bacon 

was  probably  deceived  by  the  appearancc. 
•*  See  the  story  about  Serviiis  TuHius  in  Livy,  i.  59,  and  about  Ascanius 

in  Virg.  Aen.  ii.  679-86 : 

*Talia  vociferans  gemitu  tcctum  omne  replebat, 
Cum  subilum  dictuque  oritur  mirabile  monstrum. 
Namquc  manus  intcr  macstorumquc  ora  parcntum 
Ecce  levis  summo  de  vertice  visus  luli 
Fundere  lumen  apex,  tactuquc  innoxia  mollis 
Lambere  flamma  comas  et  circum  tempora  pasci. 
Nos  pavidi  trepidare  metu,  crinenique  flagrantem 
Excuterc  et  sanctos  restinguere  lontibus  ignis.' 

Similar  stories  are  toM  of  some  of  the  Saints,  as,  for  instance,  St.  Catherine 
of  Alexandria  and  St.  Bridget. 

••  Cp.  note  on  St.  EImo*s  fire,  below. 

"  'The  girFs  apron  was  probably  made  of  silk,  and  the  **  coruscatio " 
electric*   Mr.  Kitchin's  note. 

**  Thc  cr>-stals  of  sugar  cxhibit  phosphorescence,  whcn  cut  or  nibbcd. 

•*  This  beautiful  phenomenon  must  be  familiar  to  almost  evei^  one.  The 
foliowing  extracts  (I  must  apologisc  for  Ihcir  Icngthj  arc  tuken  from 
Mr.  Darwin*s  Naturalist's  Voyagc  Round  the  World,  ch.  8  : 

'  While  sailing  a  little  south  of  the  Plata  on  one  very  dark  night,  the  sea 
prcscnted  a  wondcrful  and  most  beautiful  spcctacle.  There  was  a  frcsh 
breeze,  and  every  part  of  the  surface.  which  during  the  day  is  secn  as 
foam,  now  glowcd  with  a  pale  light.  The  vesscl  drove  hcfore  her  bows  two 
billows  of  liquid  phosphorus,  and  in  her  wake  she  was  followed  by  a 
milky  train.     As  £Eir  as  the  eye  reached,  the  crest  of  evcry  wave  was 
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etiam  in  tempcstatibus  spuma  maris  fortiter  agitata  noctu 
coruscat ;  quam  coruscationem  Hispani ////w^//r/;/  vtarinum 
vocant'.  De  illa  flamma  autem  quam  antiqui  nautae  voca- 
bant  Cnsiorem  et  Poilucem.^  et  moderni  Focum.  Sancii  Ermi^^ 
qualem  calorem  habeat  non  satis  quaesitum  est. 
Aci7»-i2*.      Omne  ignitum  ita  ut  vertatur  in  ruborem  igneum 

bright,  and  the  sky  above  the  horizon,  from  the  reflectcd  glare  of  these 
livid  flames,  was  not  so  uttcrly  obscure  as  over  the  vaiiU  of  the  heavens. 

*As  \ve  procccd  furthcr  southward  the  sea  is  seldom  phosphorescent; 
andofTCape  Hom  I  do  not  recollect  more  thau  once  having  seen  it  so, 
and  then  it  was  far  from  being  brilHant.  This  circumstancc  probably  has  a 
close  conncxion  \uth  the  scarcity  of  organic  bcings  in  that  part  of  the  (xrean* 
After  thc  elaborate  paper  by  Ehrenbcrg,  on  the  phosphorescence  of  the  sea, 
it  is  almost  superfiuous  on  my  part  to  make  any  observations  on  the  subject. 
I  may  however  add^that  the  sametom  and  irregular  particles  of  gelatinous 
matter,  described  by  Ehrcnbcrg,  seem  in  thc  southern  as  wcll  as  iu  the 
northern  hemihphere,  to  be  the  common  cause  of  this  phenomcnon.  ♦  ♦   ♦ 

'Observing  Ihat  the  water  charged  with  gelatinous  particles  is  in  an 
impure  state,  and  that  the  himinous  nppcarance  in  all  common  cascs  is 
produced  by  the  agitation  of  the  fluid  in  contact  with  the  atmosphcre, 
I  am  inclincd  to  consider  that  Ihe  phosphorescence  is  the  result  of  the 
decuinposilion  of  the  organic  particles,  by  which  proccss  (one  is  tempted 
alniost  to  call  it  a  ktnd  of  rcspiration)  the  occan  bccomcs  purificd/ 

W^hether  this  conjecture  be  true  or  not|  Ihere  can  be  no  doubt  that  the 
phosphorescence  of  the  sea  is  often  due  to  living  organisms. 

^  Mr.  Ellis  remarks  that  this  is  '  merely  a  translation  of  »rro;/iMv  BakQKT^ 
o-ioF,  whtch  is  used  by  Dioscorides,  De  Matena  Medka^  ii.  39,  The  lumi- 
nous  appearance  arises  apparcntly  from  serpent  mcdusae,  which  in  tcxture 
are  like  Ihe  substance  of  thc  lungs,  from  which  circumstance  they  derive 
the  name  which  Dioscorides  gives  them.' 

*  *  St.  Elmo*s  fire.*  Cp.  Historia  Ventorum,  PrognosticaVentorum,  No.^j 
(E.  and  S.,  vol.  ii.  pp.  69,  70),  and  Pliny's  Natural  History,  bk.  ii.  loi  (ch.  37). 

*  The  fire  of  St.  Elmo,  or  Castor  and  Pollux,  is  a  brilliant  light  which 
frequently  appears  on  the  summits  of  ships'  inasts,  on  the  points  of 
bayonebt,  on  the  topa  of  spcars,  and  on  thc  tips  of  the  ears  of  horses 
(cp.  passage  above).  It  is  obviously  nothing  more  th:in  the  clectricity 
discharging  itsclf  either  from  or  into  pointed  bodies,*  Article  on  Elec- 
tricity  in  Encyclopaedia  Britannica  by  Sir  David  Brcwstcr,  Thc  WTiter 
then  proceeds  to  add  some  interesting  accounts  of  Ihis  phenomenon»  as 
givcn  by  Lord  Napier  and  thc  Comte  de  Forbin.  The  latter  says,  *we 
saw  from  different  points  of  the  ship  about  thirty  St.  EImo's  fires.* 

Mr,  Eilis,  foUowing  Humboldt,  quotes  Camoens: 
*  Vi  claramente  visto  o  lume  vivo, 
Que  a  maritima  gente  tem  por  santo 
Em  tempo  de  tormenta/  &c. 

Oj  Lusiadas  dt  Camocs,  canto  v.  est  18. 
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etiam  slne  flanima  perpetuo  calidum  est,  neque  huic  affinna- 
Hvac  subjungitur  twgativa;  sed  quod  in  proximo  est  vidctur 
esse  lignum  putre,  quod  splendet  noctu  neque  tamen  dcpre- 
henditur  calidum ;  et  squamae  piscium  putrescentes,  quae 
etiam  splendent  noctu,  nec  inveniuntur  ad  tactum  calidae ; 
neque  etiam  corpus  cicindclac  aut  muscae  (quam  vocant  luci- 
olam')  calidum  ad  tactum  deprehenditur. 

Ads—ii*  Dc  balneis  calidis,  in  quo  situ  ct  natura  soli  cma- 
nare  solcant,  non  satis  quaesitum  cst  j  itaque  non  subjungitur 
n^gativa. 

Ad9'-i4".  Liquidis  ferventibus  subjungitur  ncgativa  ipstus 
liquidi  in  natura  sua.  Nullum  enim  invenitur  liquidum  tan- 
gibile  quod  sit  in  natura  sua  et  maneat  constanter  calidum, 
sed  superinducitur  ad  tempus  tantum  calor,  ut  natura  ascititia: 
adeo  ut  quae  potestate  et  operatione  sunt  maxime  calida,  ut 
spiritus  vini,  olca  aromatum  chymica,  etiam  olea  vitrioli  et 
sulphuris^  et  similia,  quae  paulo  post  adurunt,  ad  pnmum 
tactum  sint  frigida.  Aqua  autem  balneorum  naturalium  ex- 
cepta  in  vas  aliquod  et  scparata  a  fontibus  suis  dcfcrvescit 
perinde  ac  aqua  igne  calefacta.  At  verum  est  corpora  olcosa 
ad  tactum  paulo  minus  esse  frigida  quam  aquea  ;  ut  olcum 
minus  quam  aqua,  sericum  minus  quam  linteum.  Verum  hoc 
pertinet  ad  Tahulam  Graduum  de  Frigido, 

Ad»o"-is«.  Similiter  vapori  fervido  subjungitur  ncgativa  na- 
turae  ipsius  vaporis,  qualis  apud  nos  invenitur.  Etcnim  ex- 
halationcs  ex  oleosis,  licct  facilc  inflammabilcs,  tamen  non 
inveniuntur  calidae,  niai  a  corpore  calido  recenter  exhala- 
verint. 

Ad  to««  i6».  Similltcr  acri  ipsi  fcrventi  subjungitur  ncgativa 
naturae  aeris  ipsius.  Neque  enim  invenitur  apud  nos  aer 
calidus ;  nisi  fucrit  aut  conclusus,  aut  attritus'^,  aut  manifeste 
calefactus  a  sole,  ignc,  aut  aliquo  alio  corpore  calido. 


■  Luciola-the  firc-fly,  cicindcla=-the  glow-worm.  All  the  Instances 
given  in  Ihis  section  are  phenomcna  of  phosphorcscencc. 

*  Sulphuric  Acid.  Scc  notc  65  above.  We  may  here  again  noUce  the 
same  confusion  as  before  belween  Ihe  temperature  of  an  object  itself  and 
the  manner  in  which  it  atfects  our  scnses. 

"  *  Subjected  to  friction.*  The  word  cannot  mean  agitated  or  put  in 
motion  j  for  thc  passage  would  then  contradict  what  is  said  in  Inst.  jj. 
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Adii«»i7».  Subjungitur  ncgativa  tempestatum  fngldarum  ma- 
gis  quam  pro  rationc  temporis  annij  quae  eveniunt  apud  nos 
flantc  Euro  et  Borea ;  quemadmodum  et  contrariae  tcmpes- 
tates  eveniunt  flante  Austro  et  Zephyro.  Etiam  inclinatlo 
ad  pluviam  (praescrtim  temporibus  hyemalibus)  comitatur 
tempcstatcm  tepidam ;   at  gelu  contra  frigidam. 

Ad  la'"  is».  Subjungitur  negativa  aeris  conclusi  in  cavemis 
tempore  acstivo".  At  de  aere  concluso  omnino  diligentius 
inquircndum,  Prlmo  enim  non  absque  causa  in  dubitationem 
venit,  qualis  sit  natura  aeris  quatenus  ad  calidum  et  frigidum 
in  natura  sua  propria.  Recipit  enim  aer  calidum  manifesto 
ex  imprcssione  coclcstium  ;  frigldum  autcm  fortassc  ab  expi- 
ratione  terrae  ;  et  rursus  in.  media  (quam  vocant)  regione  aeris 
a  vaporibus  frigidis  et  nivibus  :  ut  nuUum  judicium  fieri  possJt 
dc  acris  natura  per  aerem  qui  foras  est  et  sub  dio,  sed  vcrius 
foret  judicium  pcr  aerem  conclusum.  Atqui  opus  est  etiam 
ut  aer  concludatur  in  tali  vasi  ct  matcria  quae  nec  ipsa  im- 
buat  aerem  calido  vel  frigido  ex  vi  propria,  nec  facile  admittat 
vim  aeris  extranei.  Fiat  itaque  experimentum  per  ollam  figu- 
larem  multiplici  corio  obductam  ad  municndam  ipsam  ab  aere 
extraneo,  facta  mora  per  tres  aut  quatuor  dies  in  vase  bene 
occluso  ;  deprehensio  autem  fit  post  apertionem  vasis  vcl  pcr 
manum  vel  pcr  vitrum  graduuni^  ordinc  applicatum. 

Aiiij»"i9».     Subest  similiter  dubitatio",  utrum  tepor  in  lana 

*  Both  this  and  the  phenomena  noticed  in  Inst.  ii  of  Aph.  ii  are 
really  tUie  to  the  samc  causc.  Air  is  a  bad  conductor  of  hcat,  and  hcncc, 
as  Mr.  Kitchin  says,  *it  receives  it  slowlv  and  retains  it  long.*  The  air 
wilhin  a  cavcrn  bcing  approximatcly  of  thc  same  tempcrature  in  winter 
and  suinmer,  seeuis,  as  compared  with  the  outer  air,  hot  at  the  one  season 
and  cold  at  Ihe  othcr.  It  is  for  the  samc  reason  that,  in  walking  up  a  high 
mountain,  wc  may  suiFcr  inlensely  from  thc  sun*s  rays  over-head,  whtle,  if 
we  reUre  into  the  shade,  we  miay  be  aUnost  frozen. 

The  fnllowing  remarks  show  how  IJttle  Bacon  knew  of  the  conduclion  of 
heat,  or  of  the  purely  relative  character  of  the  expressions  '  hot'  and  *cold/ 
He  thought  that  coM  was  as  much  a  positive  quality  as  hcat. 

^  This  word  shows  that  the  thcrmomcter  was  already  graduatcd  in 
Bacon's  time. 

**  The  *dubitatio*  of  Bacon  has,  of  course,  bcen  whoUy  removed,  The 
so-callcd  'warmth'  of  wool,  skins,  fcathers,  &c.  is  due  to  none  of  Ihe 
causcs  which  he  suggests,  but  simply  to  the  fact  that  they  are  bad  con- 
ductopi  of  hcat,  and  hence,  whcn  the  sittn  is  covercd  with  thcm,  the  animal 
warmth  is  retained. 
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et  pcllibus  et  plutnis  et  hujusmodi  fiat  cx  quodam  exili  calore 
inhacrente,  quatenus  excernuntur  ab  animalibus;  aut  etiam  ob 
pinguedinem  quandam  et  oleositatem,  quae  sit  naturac  con- 
gruac  cum  teporc;  vcl  planc  ob  conclusioncm  et  fractionem 
aeris,  ut  in  articulo  praccedente  dictum  est.  Videtur  cnim 
omnis  acr  abscissus  a  continuitate  acris  forinscci  habcre  non- 
nihil  teporis.  Itaquc  fiat  experimentum  in  fibrosis  quae  fiunt 
cx  lino  ;  non  cx  lana  aut  plumis  aut  serico,  quae  excemun- 
tur  ab  animatis.  Notandum  cst  etiam,  omncs  pulvcrcs  (ubi 
manifesto  includitur  aer)  minus  esse  frigidos  quam  corpora 
integra  ipsorum" ;  qucmadmodum  etiam  existimamus  omnem 
spumam  (utpotc  quac  atirem  contineat)  minus  essc  frigidam 
quam  hquurcin  ipsum. 

AdM*-3c(*.  Huic  non  subjungitur  «/•^^^zW.  Nihi]  enim  repe- 
ritur  apud  nos  sive  tangibiie  sive  spiritale  ^^  quod  admotum 
igni  non  excipiat  calorem.  In  eo  tamen  diffcrunt,  quod  alia 
excipiant  calorcm  citius,  ut  aer",  oleum,  et  aqua;  aha  tardius, 
ut  lapis  et  mctaha.  Vcrum  hoc  pertinet  ad  Tabidam  Gra- 
duum. 

Adis— ai».  Huic  Instantiae  non  subjungitur  tugativa  alia, 
quam  ut  bene  notctur  non  excitari  scintillas  cx  siiice  et 
chalybe  aut  aha  aliqua  substantia  dura  nisi  ubi  excutiuntur 
minutiac  aliquae  ex  ipsa  substantia  lapidis  vel  metalJi,  ncque 
a^em  attritum  unquam  per  se  generare  scintillas^',  ut  vulgo 
putant ;    quin    et  ipsae    illae   scintillae  ex  ponderc  corporis 


°  This  circumstance  is,  of  course,  due  to  the  bad  conducting  powcr  of 
air.    See  notc  6  above. 

"  Thc  word  is  cvidently  used  in  this  place,  not  as  opposed  to  matcrial 
or  corporcal,  but  ns  applying  to  aeriform  fluids. 

**  Therc  is  a  confusion  hcre  betwccn  Ihe  radiation  of  heat  through  the 
air  and  the  conductivity  of  air  itsdf.  If  we  kindlc  a  firc  in  a  rooni,  wc  at 
once  fccl  the  incrcased  warmth  through  radiation ;  but  if  we  extinguish  it 
shortly  afterwards,  it  will  be  found  that  the  teinperaturc  of  thc  air  has 
hardly  bccn  pcrceplibly  incrca.scd.  Thc  glass  firc-screcn  is  a  fainiliar 
iliustration  of  Ihe  sainc  principle.  Metals,  on  the  othcr  hand,  are  rapid 
coiiductors,  as  we  may  test  by  thcir  coldness  to  the  touch  in  ordinary 
temperatures. 

"  See  Tyndall,  Heat  a  Mode  of  Motion,  §  35 :  *  When  the  air  is  com- 
presscd,  hcat  is  suddcnly  gencratcd.  Tinder  may  be  ignited  by  this  heat.' 
Comprefiscd  air,  wheo  expauded,  on  the  otbcr  hand,  has  a  chilliDg  cffcct. 
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igniti  magls  vergunt  deorsum  quam  sursum,  et  in  extinctione 
rcdcunt  in  quandam  fuligincm  corpoream- 

Adi6— »2».  Existimatnus  huic  instantiae  non  subjungi  tuga- 
tivatn.  Nullum  enim  invenitur  apud  nos  corpus  tangibilc, 
quod  non  cx  attritionc  manifcsto  calescat";  adeo  ut  veteres 
somniarent  non  inesse  coelestibus  aliam  viam  aut  vlrtuteni 
calcfaciendi  nisi  cx  attritione  aeris  per  rotationem  rapidam 
ct  incitatam  '*,  Verum  in  hoc  genere  ultcrius  inquircndum 
est,  utrum  corpora  quae  emittuntur  ex  machinis  (qualia  sunt 
pilac  cx  tormentis)  non  ex  ipsa  pcrcusslonc  contrahant  ali- 
quem  gradum  caloris ;  adeo  ut  postquam  dcciderint  invenian- 
tur  nonnihil  calida  ^^,  At  acr  motus  magis  infrigidat  quam 
calefacit ;    ut   in   ventis   et   foUibus   et  flatu    oris   contracti  ^^ 


'*  This  is  perfectly  true,  Motion  or  mechanical  force  and  heat  are 
mutuaMy  convertible.  Motion  may  always  be  converted  into  heat,  and 
heat  into  motion.  This  is  the  fundamental  axiom  of  the  modern  scicnce 
of  Hcat. 

"  Mr.  Ellis  refers  to  Arist.  Meteorol.  bk.  i.  ch.  2  (ch.  3  of  Berlin  Edt- 
tion,  p.  jfi  a)  sub  finem,  and  Dc  Coelo,  ii.  7  (p.  288  a).  The  lattcr  pas- 
sage  is  peculiarly  interesting :  17  ti  dfpfJnWrjs  an  o^twf  (sc.  rwi»  atrrponf)  koI  to 
^ir  ytvfrai  TrnptKTfit^ofuvov  rou  atpof  imo  rqs  txttvaiv  ipopos.  irt<f}VKf  yop  rj 
KiVrjaii  (Kitvpolv  Kat  ^v\a  Ka\  \idox>s  Koi  u-i^fjpoV  tvXoyaT€pov  ovv  t6  tyyvrtpov 
TOu  rrvp6r,  tyyvTtativ  Se  6  a^p»  oiow  *cni  fVi  tqjv  (f>fpQptvotv  (UKoiV'  Tavra  yiip 
airra  tKTTvpovTat  ourwf,  k.t.X,  Mr.  Ellis  remarks  that  ' it  seems  probable 
that  Aristdtle  was  influcnced  by  a  wish  to  secure  the  doctrine  of  the 
ctcrnity  of  the  universe.  which  he  saw  wonid  be  put  in  peril  if  cclestial  heat 
was  asci  ibed  to  anything  akin  to  combustion.' 

That  Aristotle*s  theory  was  not  inherentiy  impossiblc  will  be  plain  from 
the  following  passage,  taken  from  TyndalPs  Heat  a  Mode  of  Motion,  §  la  : 
'  Tbe  most  probable  theory  of  shooting  stars  is  that  Ihcy  arc  small  planc- 
tary  bodies  revolving  round  the  sun,  which  are  causcd  to  swerve  from  thctr 
orbits  by  the  attraclion  of  the  earlh,  and  are  raiscd  to  incandescence  by 
friction  againsl  our  atmosphcre.  Chladni  propoundcd  this  view,  and 
Dr,  Jonle  has  shewn  that  the  atmospheric  friction  is  competent  to  pro- 
duce  the  effect.*  Professor  Tyndall,  at  the  bciiinning  of  this  section, 
refers  to  Aristolle*s  statement  that  arrows  are  heated  by  passing  through 
thc  air. 

"  This  is  so.  A  bullct  or  a  cannon-ball  is  hcated  by  passing  through 
the  air.  Cp.  what  Aristotle  says  in  tbe  passage  quoted  above  about  the 
heatlng  of  arrows. 

"  The  cooUng  efTcct  in  thcse  cases  is  due  to  Ihe  fact  that  fresh  draughts 
of  air  are  constiintly  brought  into  contact  with  Ihe  body,  Ihc  loss  of  heat 
froiii  thc  latter  being  thus  rcndered  more  rapid  than  it  would  be  if  the 
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Verum  hujusmodi  raotus  non  est  tam  rapidus  ut  excilet 
calorem,  et  fit  secundiim  totum,  non  per  particulas";  ut 
mirum  non  sit,  si  non  generet  calorcm. 

AdiT— aj».  Circa  hanc  instantiam  facienda  est  inquisitio  dill- 
gcntior.  Videntur  enim  herbae  ct  vcgctabiha  viridia  et  hu- 
mida  aliquid  habere  in  se  occulti  caloris.  Ille  vero  calor  tara 
tcnuis  est  ut  in  singulis  non  percipiatur  ad  tactum  :  verum 
postquara  illa  adunata  sint  et  conclusa,  ut  spiritus  ipsorum 
non  cxpirct  in  acrem  sed  se  invlcem  foveat,  tum  vero  oritur 
calor  manifestus,  et  nonnunquam  flamma  in  materia  congrua*^ 

Adi8»a4*  Etiam  circa  hanc  instantiam  diHgentior  facienda 
est  inquisitio.  Vidctur  cnim  calx  viva  aqua  aspcrsa  concipcre 
calorem  vel  propter  unionem  caloris  qui  antea  distrahebatur 
(ut  ante  dictum  est  de  herbis  conclusis),  vel  ob  irritationem 
et  exaspcrationcm  splritus  ignci  ab  aqua,  ut  fiat  quidam  con- 
flictus  ct  antiperistasis  ^'\     Utra  vero  res  sit  in  causa  facilius 


surrounding  atmosphere  wcre  more  ncarly  of  the  same  tcmperaturc  wJth 
itseir. 

*'  Mr.  Kitcliin  says:  'By  this,  I  suppose,  Bacon  mcans,  it  affficts  the 
whole  body  generally,  and  dofs  not  cause  friction  of  its  separate  particles. 
This  view  is  of  course  wrong,' 

"  This  is  a  weU-known  phenomenon,  as  in  damp  hay-ricks,  coal-dust, 
heaps  of  decaying  vegetable  matter,  inasses  of  rags  or  tow  saLurated  with 
oil,  &c.  Bacon's  cxplanation,  it  is  unncccssary  to  say,  is  wholly  unscicntific. 
The  following  is  given  in  Watl;»'  Dictionary  of  Chemistry,  art.  Combus- 
tion  :  '  Tlie  substance  absorbs  and  condenses  the  air  wilhin  its  pores; 
oxidalion  then  commences  immediately  and  raises  the  temperature,  which 
again  accclerates  the  oxidation;  and  thus  thc  process  goes  on  with  con- 
tinually  increasing  rapidity,  till  at  length  the  mass  bursts  into  flame.  The 
low  conducting  power  of  such  a  porous  mass  greatly  facilitates  the  com- 
bustion,  by  preventing  Ihc  dissipation  of  thc  hcat  gcncrated.  «  ♦  ♦  • 
The  presence  of  muisture  greatJy  promotes  the  spontancous  ignition  of 
porous  substanccs,  such  as  hay  or  coal-dust,  the  water  probably  supplying 
oxygen  to  the  combustible  matter,'  Where  tlie  masses  are  sniall,  the  heat 
dcvdopcd  is  usually  carried  ofT;  so  that  combustion,  in  materials  of  this 
character,  is  far  more  likely  to  take  place  in  large  masses  than  smaU, 
Tbus,  in  a  bay-rick  the  process  may  be  arrested  by  puUing  the  rick  to 
pieccs. 

"  The  reason  is  tbat  the  water  enters  into  combination  with  the  quick» 
lime,  which  has  a  powerful  affinity  for  it,  and  that  heat  is  developed  in  the 
process. 

The  word  'antipcristasis*  is  defined  in  ii.  27  ad  fin.  as  *  rcjcclio  naturac 
contrariae.*    Cp.  note  on  that  passage. 
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apparebit,  si  loco  aquae  immittatur  oleum  ^^ ;  oleum  enim 
acquc  ac  aqua  valebit  ad  unioncm  spiritus  inclusi,  scd  non 
ad  irritationem.  Etiam  facicndum  est  experimentum  latius 
tam  in  cineribus  et  calcibus  diversorum  corporum,  quam  per 
immissioncm  divcrsorum  liquorum. 

Adi./- 3s'-  Huic  instantiae  subjungitur  fugativa  aliorum  me- 
tallorum,  quae  sunt  magis  mollia  et  fluxa.  Etenim  bracte- 
olae  aun,  solutae  in  liquorcm  pcr  aquam  rcgis,  nullum  dant 
calorem  ad  tactum  in  dtssolutione  ;  neque  similiter  plumbum 
in  aqua  forti ;  neque  etiam  argentum  vivum  (ut  mcmini)  ;  sed 
argentum  ipsum  paruni  excitat  caloris,  atque  etiam  cuprum 
(ut  mcmini),  scd  magis  manifcsto  stannum,  atque  omnium 
maxime  fcrrum  et  chalybs»  quae  noii  solum  fortem  excitant 
calorcm  in  dissolutione,  sed  ctiam  violcntam  cbulHtionem. 
Itaque  vidctur  calor  fieri  per  conflictum,  cum  aquae  fortes 
penctrant  ct  fodiunt  ct  divellunt  partes  corporis,  et  corpora 
ipsa  resistunt^*.  Ubi  vcro  corpora  facilius  cedunt,  vix  cxci- 
tatur  calor. 

Adso^-jfi».  Calori  animalium  nulla  subjungitur  ttegativa,  nisi 
insectorum  (ut  dictum  est)  ob  parvitatem  corporis.  Etcnim  in 
piscibus  collatis  ad  animalia  terrestria  magis  notatur  gradus 
caloris  quam  privatio.  In  vegetabilibus  autem  ct  plantis 
nullus  percipitur  gradus  caloris  ad  tactum,  neque  in  lachr>'mis 
ipsorum,  ncquc  in  mcdullis  rcccnter  apertis.  At  in  animali- 
bus  magna  reperitur  diversilas  caloris,  tum  in  partibus  ipso- 
rum  (alius  est  enim  calor  circa  cor,  alius  in  cerebro,  aJius  circa 
extema),  tum  in  accidentibus  eorum,  ut  in  exercitatione  vehe- 
menti  et  febribus. 

Adai— J7'-  Huic  instantiae  vix  subjungitur  tugativa,  Quin- 
ctiam  excrcmcnta  animalium  non  recentia  manifeste  habent 
calorem  potentialem,  ut  cemitur  in  impinguatione  soIL 


The  readcr  will  not  fail  to  notice  Bacoti's  curious  u^  of  Ihe  word 
*spirif  and  Ihe  strange  metaphors  which  it  suggests  to  him. 

**  Any  water,  which  may  be  conlaincd  in  the  oil.  will  cnter  into  combi- 
nation  with  the  quick-lime,  bul  thc  pure  oil  will  rcmain  dtstinct. 

■'  In  these  and  similar  cases»  hcat  is  devclopcd  by  cbemical  action.  •  I 
know  of  no  exceplion,'  says  Sir  W.  R.  Grove,  *to  the  general  proposition 
that  all  badies,  in  chcmicalty  combining,  producc  heat/  Corrclation  of 
Physical  Forces,  Section  on  Cbemical  Affinity. 


LTB,  //.   \X. 


373 


Ad  93— « 23*- 38'.  Liquores  (sive  aquae  vocentur  sive  olea)  qui 
habent  magnam  et  intensam  acrimoniara  exequuntur  opera 
caloris  in  divulsione  corporum,  atque  adustlone  post  aliquam 
moram ;  sed  tameti  ad  ipsum  tactum  manus  non  sunt  calidi 
ab  initio.  Operantur  autem  secundum  analogiam''^^  et  poros 
corporis  cui  adjunguntur.  Aqua  enim  regis  aurum  solvit, 
argcntum  minime ;  at  contra  aqua  fortis  argentum  solvit, 
aurum  minime ;  neutrum  autem  solvit  vitrum.  Et  sic  de 
caeteris. 

Ads4«»a9«.  Fiat  experimentum  spiritus  vini  in  lignis,  ac  etiam 
in  butyro  aut  cera  aut  pice ;  si  forte  per  calorem  suum  ea 
aliquatenus  liqucfaciat  ^*.  Etcnim  instantia  24*  ostendit  pote- 
statem  ejus  imitativam  catoris  in  incrustationibus,  Itaque 
fiat  similitcr  cxpcrimcntum  in  liqucfactionibus,  Flat  etiaxx) 
experimentum  per  vitrum  graduum  sive  calendare  quod  con- 
cavum  sit  in  summitate  sua  per  exterius;  et  immittatur  in 
illud  concavum  exterius  spiritus  vini  bene  rectiiicatus,  cum 
opcrculo,  ut  mclius  contineat  calorcm  suum  ;  et  notctur  utrum 
per  calorem  suum  faciat  aquam  descendcre  ^*. 

Adas^jo».  Aromata,  et  herbae  acrcs  ad  palatum,  multo  magis 
sumptae  interius,  percipiuntur  calida.  Videndum  itaque  in 
quibus  aliis  materiis  excquantur  opera  caloris.  Atque  refe- 
runt  nautae,  cum  cumuli  ct  massae  aromatum  diu  conclusac 
subito  aperiuntur,  pcriculum  instare  illis,  qui  eas  primo  agitant 
ct  extrahunt,  a  fcbribus  et  inflammatiuuibus  spiritus.  Simi- 
liter  fieri  poterit  experimentum,  utrum  pulvercs  hujusmodi 
aromatum  aut  herbarum  non  arcfaciant  laridum  et  carnem 
suspensam  super  ipsos,  veluti  funius  ignis. 

Ad  76«- 31«.  Acrimonia  sive  penetratio  inest  tam  frigidis,  qualia 
sunt  acetum  et  olcum  vitrioli,  quam  calidis,  quaha  sunt  oleum 


''  It  is  not  easy  to  see  the  exact  mcaning  of  this  expression  here.  Does 
it  mean  vapucly  'according  as  they  are  related  to  Ihe  objects  to  which  they 
are  applied '  ? 

"  '  Spirits  of  wine  wiU  dissolve  wax  and  pitch,  but  not  wood  or  buttcr.' 
Mr.  Kitchin*s  note. 

**  The  naturc  of  this  experiment  will  be  made  clear  by  consulting  Inst. 
38  of  the  next  Aphorism.  The  water  will  descend  owing  to  thc  cxpansion 
of  the  spirits  of  wine.  The  einploymcnt  of  Spirits  of  Wine  in  the  con- 
struction  ol'  tliermometers  was  intermediate  betwecn  that  of  air  and  that 
of  mcrcury, 
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origani  ct  similia.  Itaque  similiter  et  in  animatis  cient  dolo- 
rem,  et  in  non  animatis  divellunt  partes  et  consumunt.  Ncque 
huic  instantiae  subjungitur  ncgativa.  Atque  in  animatis  nullus 
reperitur  dolor,  nisi  cum  quodam  sensu  caloris. 

Ad7;"3:r-.  Communes  sunt  complures  actiones  et  calidi  et 
frigidi,  licct  divcrsa  admodum  ratione.  Nam  et  nives  pucro- 
rum  manus  videntur  paulo  post  urcre ;  et  frigora  tuentur 
carnes  a  putrefactione -^  non  minus  quam  ignis;  et  calores 
contrahunt  corpora  in  minus'*^",  quod  faciunt  ct  frigida.  Vcrura 
haec  et  similia  opportunius  est  referre  ad  Inquisitioncm  de 
Frigido  ^^. 

XIII. 

Tertio  facienda  est  comparentia  ad  intcllectnm  instantiarum 

in  quibus  natura,  de  qua  fit  inquisitio,  incst  secundum  magis 
et  minus ;  sive  facta  comparatione  incrcmcnti  et  decrementi 
in  eodem  subjccto,  sive  facta  comparatione  ad  in\icem  in 
subjectis  diversis.  Cum  enim  forma  rei  sit  ipsissima  res^^j 
neque  differat  rcs  a  forma,  alitcr  quam  diffcrunt  apparcns  et 
existens,  aut  exterius  et  interius,  aut  in  ordine  ad  hominem 
et  in  ordine  ad  universum'-";   omnino  sequitur  ut  non  reci- 

**  This  remark  is  interesting,  as  cannected  with  the  expcrimcnt  which 
was  the  occasion  of  Bacon*s  death.  On  a  culd  morning  in  thc  spring  of 
1626,  he  descended  from  his  coach  at  thc  bottom  of  Highgate  Hill,  bougbt 
a  hen  of  a  poor  woraan,  and  stuffed  it  with  snow.  The  chill,  to  which 
he  was  thus  exposed,  brought  on  an  attack  of  what  we  should  now  call 
bronchitis,  of  which  he  dicd  on  Ihe  ^th  of  Aprll. 

^*  This  efiect,  which  is,  of  course,  only  apparent,  is  due  to  the  escape  of 
gases.  With  certain  vcry  rare  cxceptions,  thc  invariablc  cffect  of  any  aug- 
mcntation  of  temperalure  is  to  expand,  nut  to  contract,  a  body. 

^  As  I  have  pointed  out  beforc,  Bacon  did  not  see  the  true  relation  of 
heat  and  cold,  but  rcgarded  Ihe  lattcr  as  a  positive  quality,  There  is  no 
systematic  Mnquisitio  de  Frigido'  in  his  works.  Ibc  neare&t  approachcs 
lo  it  arc  *  Experimcnts  in  consort  touching  the  prodnction  of  cold  *  in  the 
Sylva  Sylvarum,  Century  i.  69-75  (E.  and  S.,  vol,  ii.  pp.  370-1)»  and  a 
Fragment  enlitled  *Sequela  Cartarum,  sive  Inquisitio  Legitima  de  Calore 
et  Frigore*  (E.  and  S.,  vol.  iii.  pp.  644-52). 

"  The  language  here  used  of  Form  cxactly  corresponds  with  that  which 
might  be  uscd  of  the  scholastic  term  *  Esscnce,*  or  of  the  *  Rcal  Esscncc' 
of  Locke.  There  is,  perhaps,  no  passage  in  the  Novum  Organum,  in 
which  we  could  lcss  appropriately  replace  the  word  by  *Law'  or  ^Cause.' 

*"  This  is  only  anotiicr  way  of  stating  the  contrast  of  'apparcns'  et 
*  existens,'  of  a  thing  or  quality  as  it  appears  to  us,  and  as  it  is  ia  its 
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piatur  aliqua  natura  pro  vera  formaj  nisi  perpetuo  decrescat 
quando  natura  ipsa  dccrcscit,  ct  similitcr  pcrpctuo  augcatur 
quando  natura  ipsa  augetur^^  Hanc  itaque  tabulam  Tahu" 
lam  Graduum  sive  Tabulam  Comparativae  appellare  consue- 
vimus. 

Tabula  Gradumn  sive  Comparativae  in  Calldo. 

Primo  itaquc  dicemus  de  iis  quae  nuUum  prorsus  gradum 
caloris  habent  ad  tactum,  scd  vidcntur  habere  potentialem 
tantum  quendam  calorem,  sive  dispositionem  et  praepara- 
tionem  ad  calidum.  Postea  demum  descendemus  ad  ea  quae 
sunt  actu  sive  ad  tactum  calida,  conimquc  fortiludiacs  et 
gradus. 

1.  In  corporibus  solidis  et  tangibilibus  non  invenitur  aliquid 
quod  in  natura  sua  calidum  sit  originalitcr^^.  Non  enim  lapis 
aliquis,  non  metallum,  non  sulphur,  non  fossiie  aliquod,  non 
lignum,  non  aqua,  non  cadaver  animalis,  inveniuntur  calida. 
Aquae  autem  calidae  in  balneis  videntur  calcfieri  pcr  acci- 
dens,  sive  per  flammam  aut  ignem  subterraneum,  qualis  cx 
Aetna  et  montibus  aliis  compluribus  evomitur,  sive  ex  con- 
flictu  corporum,  quemadmodum   calor  fit  in  ferri  et  stanni 


own  inmost  nature.  Thus,  heat,  as  afrecting  the  senses,  is  *  in  ordine  ad 
honiinem,*  while  its  causc  or  cssence,  a  motion  of  a  certaJn  kind  amongst 
the  minute  particles  of  mattcr,  is  '  in  ordine  ad  univcrsum.'  Anstotlc'5 
distinctiun  of  Trpurr/^a  or  yytopiiAWTtpa  nfHis  ^^ar  and  rrpvrf^a  or  yvotptfitaTtpa 
rji  <l>vtrftt  as  applied  respectively  to  individuals  and  spccies,  is,  it  will  be 
noticed,  here  tr^nsferred  to  the  relation  of  an  effect  to  its  cause  or  a 
phenomenon  to  its  cssencc. 

^  Tliis  rule,  so  tar  as  il  affects  the  relation  of  cause  and  effect,  is  vitiated 
by  the  considcration  of  the  Phiralily  of  Causcs.  As  an  eflect  may  be 
due  to  two  or  more  distinct  causes,  being  sometimcs  produced  by  one  and 
sometimes  by  another,  it  is  quite  conceivable  tliat  one  of  the  causes  might 
remain  altogether  unchanged,  whilc  thc  effect  incrcased  or  diminished 
concurrently  with  the  other  cause  or  with  one  of  the  other  causes.  This 
objcction  does  not  apply  to  the  Canon  of  thc  Mcthod  of  Concomitant 
Variations  as  stated  by  jMr.  Mill  or  myself. 

**  What  Bacon  means  is  that  there  is  no  tangible  body  whicb,  in  its 
ordinary  condition,  affccts  thc  skin  with  the  sensation  of  heat.  The 
purely  relative  and  negative  character  of  *cold,'  and  the  laws  of  radiation 
and  conduction,  we  must  recoUect,  were  alike  unknoWn  to  him. 

By  *  cold '  Bacon,  of  course,  means  a  tcmperature  lower  than  that  of 
tbe  skin. 


ORGANUM. 

dissolutionibus.  Itaque  gradus  caloris  in  inanimatis,  quatenus 
ad  tactum  humanum,  nullus  est;  veruntamen  illa  gradu  frigoris 
differunt;  non  enim  acque  frigidum  est  lignum  ac  mctallum. 
Sed  hoc  pertinet  ad  Tabitlam  Gradumn  in  Frigido. 

2.  Attamcn  quoad  potentiales  calorcs  ct  pracparationes  ad 
flammam,  complura  inveniuntur  inanimata  admodum  dispo- 
sita,  ut  sulphur,  naphtha,  petrelaeum^. 

3.  Quae  antca  incaluerunt,  ut  fimus  cquinus  cx  animali,  aut 
calx,  aut  fortasse  cinls  aut  fuligo  ex  igne,  reliquias  latcntcs 
quasdam  caloris  prioris  retinent^.  Itaque  fiunt  quacdam  dis- 
tillationes  et  separationes  corporum  per  sepulturam  in  fimo 
equino  ;  atque  excitatur  calor  in  calce  per  aspersionem  aquae; 
ut  jam  dictum  est. 

4.  Intcr  vegetabilia  non  tnvenitur  allqua  planta  slve  para 
plantae  (veluti  lachryma  aut  mcdulla)  quae  sit  ad  tactum 
humanum  calida.  Sed  tamen  (ut  superius  dictum  est)  herbae 
viridcs  conclusac  calcscunt ;  atque  ad  interiorem  tactum, 
veluti  ad  palatum  aut  ad  stomachum  aut  etiam  ad  exteriores 
partes,  post  aliquam  moram  (ut  in  emplastris  et  unguentis) 
alia  vegetabilia  inveniuntur  calida,  alia  frigida^*.  \ 


"  Petroleum. 

*^  This  idea  is^  of  course,  purely  fantastic.     By  analogy,  steel  or  gU 
ought  to  bc  pcculiariy  susccptiblc  of  hcat,  bccausc  thcy  have  bcen  passe^' 
tbrougli  the  fumace, 

'*  This  confusion  between  things  which  are  hot,  in  the  true  sense  of 
having  a  high  degrce  of  temperature,  and  those  which  aftcct  any  of  our 
organs  with  a  scns.ition  akin  to  that  of  hcat,  has  alrcady  bcen  pointed 
out  in  note  65  on  Aph.  11.  Sir  John  Hcrschcrs  rcmarks  (Discourse  on 
the  study  of  Natural  Philosophy,  §  345)  on  Ihis  and  similar  confusions 
apply  to  so  many  of  Bacon*s  csamplcs  that  I  think  it  will  bc  uscful  to 
Ihe  student  if  I  cxtract  Ihem  at  leugth; 

*  The  word  heat  generally  implics  the  scnsatton  which  we  experiencc 
on  approaching  a  fire;  but,  in  thc  sense  it  carries  in  physics,  it  dcnotes 
thc  cause,  whatcver  it  be,  of  that  scnsation,  and  of  all  thc  other  phe- 
nomena  which  arise  on  thc  application  of  firc,  or  of  any  othcr  heating 
cause.  We  shouid  be  greatly  deceived  if  we  referred  only  to  sensalion 
as  an  indication  of  thc  prcscncc  of  this  cause.  Many  of  those  things  which 
excite  in  our  organs,  and  espccially  those  of  taste,  a  sensation  of  heat, 
owe  this  property  to  chcmical  stimulants,  and  not  at  all  to  their  being 
actually /jo/.  This  error  of  judgtnent  has  produced  a  corresponding  con- 
fusion  ot  Inngnage,  and  hence  had  actually  at  one  pcriod  crept  into  physical 
philosophy  a  great  many  illogical  and  absurd  conclusions.    Again,  there 
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5.  Non  invenitur  in  partibua  animaHum^  postquam  fuerint 
mortuae  aut  separatae,  aliquid  calidum  ad  tactum  humanum. 
Nam  ncquc  fimus  equinus  ipsc,  nisi  fucrit  conclusus  ct  sepul- 
tus,  calorem  retinet.  Sed  tamen  omnis  fmius  habcre  vtdctur 
calorem  potcntialcm,  ut  in  agrorum  impinguationc.  Et  simi- 
liter,  cadavera  animalium  hujusmodi  habent  latentem  et  po- 
tentialem  calorem;  adco  ut  in  coemeteriis,  ubi  quotidie  fiunt 
scpulturac,  tcrra  calorem  quendam  occultum  colligat,  qui 
cadavcr  aliquod  reccntcr  impositum  consumit  longe  citius 
quam  terra  pura^*.  Atque  apud  orientales  traditur  invcniri 
tcxtile  quoddam  tenue  et  mollc,  factum  cx  avium  plumagine, 
quod  vi  innata  butyrum  solvat  et  liquefaciat  in  ipso  lcviter 
involutum. 

5,  Quae  impinguant  agros,  ut  fimi  oranis  generis,  creta» 
arena  maris,  sal,  ct  similia,  dispositionem  nonnullam  habent 
ad  calidum. 

7.  Omnis  putrefactio  in  se  rudimenta  quaedam  exilis  caloris 
habet^**,  licet  non  hucusque  ut  ad  tactuni  pcrcipiatur.  Nam 
nec  ea  ipsa  quae  putrefacta  solvuntur  in  animalcula ''',  ut  caro, 
cascus,  ad  tactum  percipiuntur  calida ;   neque  lignum  putre, 


are  a  number  of  chemical  agents,  which,  from  their  corroding,  blacken- 
ing,  and  dissolving,  or  drying  up  the  parts  of  some  dcscriplions  of  bodies, 
and  producing  on  theni  effects  not  generally  unlike  (though  iiitrinsically 
very  different  from)  ihoso  produccd  by  hcat,  arc  said,  in  loose  and  vulgar 
languafre,  to  burn  them ;  and  this  error  has  cven  become  rooted  into 
a  prejudice,  hy  thc  fact  that  some  of  these  agcnts  are  capable  of  becoming 
actualiy  and  truly  hot  during  their  action  on  moi^>t  substances,  by  reason  of 
their  combination  with  the  w-atcr  the  latter  contain.  Thus,  quicklimc  and 
oil  of  vitriol  both  cxercise  a  powcrfiU  corrosive  action  on  animal  and 
vegetable  substances,  and  bolh  become  violently  hot  by  thcir  combination 
with  water.  Thcy  arc,  thcrcforc,  set  down  in  vulgar  parlance  as  sub- 
stances  of  a  hot  nature;  whereas,  in  their  relations  to  the  physical  cause  of 
heat,  thcy  agree  with  the  generality  of  bodics  similarly  constiluted.* 

"  There  is  no  ground,  I  bclieve,  for  this  asscrtion.  The  idea  may  have 
been  su^'gested  by  the  effects  oi'  quick-lime,  which  was  frcquently  strewn 
oa  corpses  in  t[mc  of  plague,  in  hastening  decomposition,  not  only  at  the 
tlme  of  being  streun  but  subsequently. 

"  This,  as  Mr.  Ellis  says,  is  true  of  cremacausis  rather  than  of  real 
putrefaction.  For  instances  of  the  dcvelopment  of  hcat  in  ihe  former 
proccss,  sec  Inst.  aj  of  the  last  Aphorism  and  the  note  upon  it. 

"  Bacon  regarded  putrefaction  as  a  co-ordinatc  cause  of  gencralion 
wilh  copulation.    See  Sylva  Sylvarum,  ExperimeDt  900. 
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quod  noctu  splcndet '**,  deprehenditur  ad  tactum  calidum. 
Calor  autem  in  putridis  quandoquc  se  prodit  pcr  odores 
tctros  et  fortcs. 

8.  Priraus  itaque  caloris  gradus,  ex  iis  quae  ad  tactum 
humanum  percipluntur  calida,  videtur  csse  calor  animalium, 
qui  bene  magnam  habct  graduum  latitudinem.  Nam  infimus 
gradus  (ut  in  insectis)  vix  ad  tactum  deprenditur ;  summus 
autcm  gradus  vix  attingit  ad  gradum  caloris  radiorum  solis 
in  regionibus  et  tcmporibus  maxime  fcrvcntibus^^,  nequc  ita 
acris  est  quin  tolerari  possit  a  manu-  Et  tamen  referunt  de 
Constantio*",  aliisque  nonnullis  qui  constitutionis  et  habitus 
corporis  admodum  sicci  fuerunt,  quod  acutissimis  fehribus 
correpti  ita  incaluerint  ut  manum  admotam  aliquantuium 
urcre  visi  sint. 

9.  Animalia,  cx  motu  ct  exercitationc,  ex  vino  et  cpulis,  ex 
vencrc,  ex  fcbribus  ardcntibus,  et  ex  dolore,  augentur  calore, 

10.  Animaliaj  in  accessibus  febrium  intcrmittcntium,  a  prin- 
cipio  frigorc  ct  horrorc  corripiuntur,  scd  paulo  post  majorcm 
in  modum  incakscunt;  quod  etiani  faciunt  a  principio  in 
causonibus^'  et  fcbribus  pcstilcntialibus. 

11.  Inquiratur  ultcrius  dc  calore  comparato  in  divcrsis  ani- 
malibus,  vcluti  piscibus,  quadrupedibus,  serpcntibus,  avibus; 
atque  etiam  secundum  species  ipsorum,  ut  in  Icoae,  milvioi 
homine ;  nam  ex  vulgari  opinionc,  pisces  per  interiora  minus 


,  "  This  phcnomenon,  as  already  slated,  is  due  to  phosphorescence. 

"  BIood-Hcat  is  rnarkcd  at  98°  FahrenheiL  and  Fcver-Heat  at  112°  on 
the  ordinary  Thcrmomelcrs.  These  are  considerably  below  the  number  of 
degrecs  which  the  Thermomctcr  somctimcs  marks  in  the  sun  eren  in 
temperate  cliiiiates, 

"  The  person  alludcd  to  is  Constantiiis  TI,  son  of  Constantine  the  Grcat. 
Mr»  Ellis  refers  to  Ammianns  Marcelliiius,  iib.  xxi.  cap,  15.  The  passage 
runs  as  follows:  '  paulhtimque  uronte  calore  nimio  venas,  ut  ne  tangl 
quidem  corpus  cjus  posset  in  modum  foculi  fervensj  cum  usus  dcficeret 
meduibrum,  ultimum  spirans  dcMcbat  exitium.* 

*^  '1  he  word  Kavatiiv  is  employcd  in  the  Ncw  Testament  to  cxpress 
a  burning,  scorching  hcat,  as  in  Matt.  xx.  la,  Lukc  xii.  55,  James  1.  11. 
In  the  Septu.igint,  it  genemlly  means  the  Ertst  Wind,  as  bcing  Ihe  wind 
which  brings  hot  and  seorching  wcalher.  Here  it  must  bc  employed  as 
tbc  equtvolcnt  of  icat/cror,  a  bilious,  intermittent  fever. 
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calidi  sunt,  aves  autem  maxime  calidae ;  pracscrtim  columbac, 
accipitres,  struthiones  ■*^. 

12.  Inquiratur  ulterius  de  calore  comparato  in  eodem  ani- 
mali,  secundum  partes  et  niembra  ejus  diversa.  Nam  lac, 
sanguis,  spcrma,  ova,  invcniuntur  gradu  modico  tepidaj  et 
mtnus  calida  quam  ipsa  caro  exterior  In  animali  quando 
movetur  aut  agitatur.  Qualis  vcro  gradus  sit  caloris  in 
cerebro,  stomacho,  corde,  et  reliquis,  similiter  adhuc  non  est 
quaesitum. 

13.  Animalia  omnia,  per  hyemem  et  tempestates  frlgidas, 
secundum  exterius  frigent;  sed  per  interiora  etiam  magis 
esse  calida  existimantur. 

14.  Calor  coelcstium,  ctiam  in  rcgionc  calidissima  atquc 
temporibus  anni  et  dici  calidissimis»  non  eum  gradum  caloris 
obtinet,  qui  vel  lignum  aridissimum  vel  stramen  vcl  etiam 
Hnteum  ustum  inccndat  aut  adurat,  nisi  per  specula  combu- 
rentia  roboretur ;  sed  tamen  e  rebus  humidis  vaporem  cxci- 
tare  potest. 

15.  Ex  traditione  astronomorum  ponuntur  stellae  aliac 
magis,  aliae  minus  calidac^^.  Intcr  planctas  cnim  post  solcm 
ponitur  Mars  calidissimus,  deinde  Jupiter,  deinde  Venus ; 
ponuntur  autem  tanquam  frigidi  Luna  ct  dcindc  omnium 
maximc  Saturnus.  Inter  fixas  autem  ponitur  calidissimus 
Sirius  ^*,  deinde  Cor  Leonis,  sive  Regulus  *^  deinde  Cani- 
cula  ".  etc. 


"  The  word  *struthio,*  which  commonly  means  an  ostrich,  is,  Mr. 
Spedding  sup]>oses,  here  used  ior  a  sparrow. 

"  The  order  hcre  adoptod  is,  of  coursc,  with  the  exception  of  the  sun, 
purely  fancilul.  The  '  tradition/  with  regard  to  the  plancts,  was  proliably 
foundcd  on  thcir  aspect,  i.e.  thcir  colonrand  brilliancy;  with  rcgard  lo  thc 
fixed  stars,  partly  on  their  brilliancy,  partjy  on  some  pcculiarity  in  their 
relativc  position  in  the  heavens,  partly  on  the  period  of  their  hcliacal  rising, 

It  may  bc  noticcd  that  the  Sun  is  ranked  amongst  the  Planets. 

On  the  influence,  generally.  of  Ihe  heavenly  bodies  on  the  seasons  and 
weathcr,  sce  Pliny,  Natural  History,  bk.  ii.  chs.  39-41.  sects.  105-10. 

**  a  Canis  Majoris.  \Ve  can  hardly  be  surprised  at  the  notion  of  intense 
heal  bcing  connccled  with  Sirius.  Not  only  is  it  far  Ihe  most  bnlliant  of 
the  fixcd  slars,  but  ihe  pcriod  of  its  heliacal  rising  corresponds  with  the 
holtest  time  of  the  ycar,  whence  the  expression  *Dics  Caniculares*  or 
'  Dog-Days.'  It  is  frequcntly  alluded  lo  by  the.  ancients,  as  in  the  well- 
knowQ  lines  of  Homer  and  Vir^il: 
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16.  Sol  magis  calefacit,  quo  magis  vergit  ad  perpendiculum 
sive  Zenith,  quod  etiam  credendum  est  de  aliis  planetis,  pro 
raodulo  suo  caloris  ;  exempli  gratia,  Jovem  magis  apud  nos 
calefacere,  cum  positus  sit  sub  Cancro  aut  Leone  quam  sub 
Capricorno  aut  Aquario. 

17.  Credendum  est  solem  ipsum  et  planetas  reliquos  magis 
calefacere  in  perigaeis  suis,  propter  propinquitatem  ad  terram, 
quam  in  apogaeis*^.     Quod  si  eveniat  ut  in  aliqua  regione  sol 

Hhv  d'  6  ytptov  npio/xix  npwros  tdtv  o<f>BitKfio1o%v, 
nafi<J>aivov0'  &tTT   curript  enf<rtrvfUVOV  iredtoiO, 
Off  pd  T   onaptjs  €icrt»t  dpi(rfKtH  dc  ol  avytii 
<l>aivovTtu  noWoitri  ^cr   dtrrpdtn  lafKrdff  OfioX-y^* 
ovn  Kvv   *Qpiwos  twuiKrjtra'  icnXeowrw. 
Xafinp6raTos  piv  58*  cori,  Kaxhv  hi  rr  tr^pa  TtrvKTCUf 
Koi  re  0cpfi  iroXXii'  nvptT^v  deikoltrt  ^poTourtv, 

II.  xxii.  35-31.  (Cp.  V,  5,  6.) 
'Non  secus,  ac  liquida  si  quando  nocte  cometae 
Sanguinei  lugubre  rubent,  aut  Sirius  ardor, 
Ille  sitim  morbosque  ferens  mortalibus  aegris, 
Nascitur  et  laevo  contristat  lumine  coelum.' 

Aen.  X.  373-5.  (Cp.  Georg.  iv.  425-8;  Aen,  iii,  141-3.) 
Pliny  (Nat.  Hist.  ii.  40,  sect.  107)  has  an  interesting  description  of  the 
supposed  effects  of  the  star,  which  is  there  called  '  Canicula.* 

'  Nam  Caniculae  exortu  accendi  Solis  vapores  quis  ignorat  ?  cujus  sideris 
effectus  amplissimi  in  terra  sentiuntur.  Fervent  maria  exoriente  eo,  fluc- 
tuant  in  celHs  vina,  moventur  stagna.  Orygem  appellat  Aegyptus  feram, 
quam  in  exortu  ejus  contra  stare,  et  contueri  tradit,  ac  velut  adorare,  cum 
stemuerit.  Canes  quidem  toto  eo  spatio  maxime  in  rabiem  agi,  non  est 
dubium.' 

A  tolerably  full  account  of  Sirius,  or  Canicula  as  it  was  sometimes  called, 
is  given  in  Smyth's  Celestial  Cycle,  vol.  ii.  p.  158,  &c. 

"  a  Leonis.  See  Smyth's  Celestial  Cycle,  vol.  ii.  p.  335,  &c.  *  Ptolemy 
calls  this  star  Batrikia-KoSf  from  an  opinion  of  its  influencing  the  affairs  of  the 
heavens ;  whence  comes  its  Latin  name  Regutus.' 

"  a  Canis  Minoris.    See  Smyth,  vol.  ii.  pp.  183-3,    This  star  is  also 
called  IIpoKvwp,  hecause  it  appears  in  the  morning  dawn,  as  the  precursor  of 
Sirius.    The  *  Lesser  Dog '  or  *  Little  Dog  *  is  a  star  of  great  brilliancy, 
though  not  nearly  so  brilliant  as  Sirius  or  the  '  Greater  Dog.' 
Horace  refers  to  this  star  and  Regulus  in  the  well-known  lines : 
'Jam  clarus  occultum  Andromedae  pater 
Ostendit  ignem :  jam  Procyon  furit, 
£t  stella  vesani  Leonis, 
Sole  dies  referente  siccos.' 

Od.  iii.  39  (17-30). 
^^  The  furthest  and  nearest  distances  between  the  earth  and  sun  are, 
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sit  simul  in  perigaeo  et  propius  ad  perpendiculum,  necesse 
est  ut  magis  cakfaciat  quam  in  regionc  ubi  sol  sit  similiter 
in  perigaeo  sed  magls  ad  obliquum.  Adeo  ut  comparatio 
exaltationis  planetarum  notari  debeat,  prout  ex  perpcndiculo 
aut  obliquitate  participet,  secundum  regionum  varietateai. 

i8.  Sol  etiam,  et  similiter  rcliqui  planetac,  calefacere  magls 
existimantur  cum  sint  in  proximo  ad  stellas  fixas  majores ; 
veluti  cum  sol  ponitur  in  Lconc,  magis  vicinus  fit  Cordi 
Leonis,  Caudae  Leonis,  et  Spicae  Virginis,  et  Sirio,  et  Cani- 
culae,  quam  cum  ponitur  in  Cancro,  ubi  tamen  magis  sistitur 
ad  perpendiculum'*^  Atque  credendum  est  partes  coeli 
majorcm  infundcrc  calorem  (licct  ad  tactum  minime  pcrccpti- 
bilem)  quo  magis  omatae  sint  stcllis,  pracscrtim  majoribus. 

19.  Omnino  calor  coelestium  augetur  tribus  modis ;  vide- 
licet  ex  pcrpcndiculo,  cx  propinquitatc  sive  pcrigaco,  et  ex 
conjunctione  sive  consortio  stellarum. 

ao.  Magnum  omnino  invenitur  intervallum  inter  calorem 
animalium  ac  etiam  radiorum  coclestium  (prout  ad  nos  dcfe- 
runtur),  atque  flammam,  licet  lenissimam,  atque  etiam  ignita 
omnia,  atquc  insuper  liquores,  aut  aerem  ipsum  majorem  in 
modum  ab  igne  calefactum.  Etenim  fiamma  spjritus  vini, 
praesertim  rara  nec  constipata,  tamen  potis  est  stramen  aut 
Itnteum  aut  papyrum  incendere;  quod  nunquam  faciet  calor 
animalis  vel  solisj  absque  speculis  comburcntibus^'-*. 

ai.  Flammae  autem  et  ignitorum  plurimi  sunt  gradus  in 


of  course,  in  the  Copemican  system  described  as  aphelion  and  perihelion, 
not  as  apogee  and  perigee.  The  variiitions  o(  distancc  from  thc  sun,  due 
to  the  cliiptic  orhic  of  the  earth,  have,  zs  a  matter  of  fact,  littlc  influence 
in  determining  temperature,  bcing  compcnsated  by  the  variations  in  the 
angular  vclocity.  Were  it  not  for  this  fact,  the  summers  and  wintcrs 
would  be  intcnsified  in  the  southem,  and  modcrated  in  tbc  northem 
hemispherc. 

For  an  explination  of  the  phenomena  of  the  seasonSf  sec  Herschel^s 
Astrunomy  (^th  Kd.,  §  362-369). 

**  1  his  is  an  atiempt  to  account  for  Jnly  being  hotter  than  the  time  of 
the  summer  solstice.  The  true  reason  is,  of  course,  the  same  as  that 
for  Ihe  early  aftcmoon  being  hottcr  than  noon-day,  namely,  the  incrcascd 
radiation  of  hcat  from  the  carth*s  surface. 

*'  And  yet,  in  parts  of  Australia  and  South  Africa,  during  summer,  a 
lucifer  match  accidentally  falHng  on  the  ground  will  ignite.  See  Herschers 
Astrouomy,  §  369. 
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fortitudine  et  debilitate  caloris''*'*.  Venim  de  his  nulla  est 
facta  diligens  inquisitio ;  ut  neccsse  sit  ista  leviter  trans- 
mittcre.  Videtur  autem  cx  flammis  illa  cx  spiritu  vini  esse 
mollissima ;  nisi  forte  ignis  fatuus,  aut  flammae  seu  corus- 
cationcs  ex  sudoribus  animalium,  sint  moUiores.  Hanc  sequi 
opinamur  flammam  ex  vegetabilibus  levibus  et  porosis,  ut 
stramine,  scirpis,  et  foliis  arcfactis,  a  quibus  non  multum 
diffciTc  flammam  ex  pilis  aut  plumis.  Hanc  sequitur  fortasse 
flamma  ex  lignis,  pracsertim  lis  quae  non  niultum  habent 
ex  resina  aut  pice  ;  ita  tamen  ut  Bamma  ex  lignis  quae  parva 
sunt  molc  (quae  vulgo  coIHgantur  in  fasciculos)  lenior  sit 
quam  quae  fit  ex  truncis  arborum  et  radicibus.  Id  quod 
vulgo  experiri  Hcet  in  fornacibus  quae  fei^rum  excoquunt,  in 
quibus  ignis  cx  fasciculis  et  ramis  arborum  non  est  admodum 
utilis'"*^  Hanc  sequitur  (ut  arbitramur)  flamma  ex  olco  et  sevo 
et  ccra,  et  hujusmodi  oleosis  et  pinguibus,  quae  sunt  sine 
magna  acrimonia.  Fortissimus  autcm  calor  rcpcritur  in  picc 
et  resina;  atque  adhuc  magis  in  sulphure  et  caphura^-,  et 
naphtha  et  pctrclaco  et  salibus  (postquam  materia  cruda  eru- 
perit),  et  in  horum  compositionibus,  vcluti  pulvcre  tormeniariOj 
igne  Graeco*'^^  (quem  vulgo  ignem  ferum  vocant),  et  diversis 
ejus  generibus,  quac  tam  obstinatuni  habent  calorem  ut  ab 
aquis  non  facile  exstinguantur. 

**  It  is  almost  unnecessary  to  remark  that  the  order  in  which  Bacon 
arranges  the  temperature  of  names  bears  hardly  any  relation  to  the  con- 
chisions  established  by  modern  physicists.  He  was  parlly,  no  doubt, 
deceived  by  thc  luminosity  or  ilhmiiiTiating  power  of  flames,  which  is  often 
very  low,  when  thc  temperature  Is  very  high.  Thus,  for  instance,  a 
hydrogen  flamc,  which  is  the  palest  of  all,  givcs  out  thc  greatest  hcat. 

A  good  account  of  the  nature  of  Klame  is  givcn  in  Miller*s  Elements  of 
Chcmistry,  Part  ii.  In  Ganofs  Physics  (Translation,  6th  Ed.,  §  448)  there 
is  a  table  of  the  relative  quantiiies  of  heat  disengaged  by  various  bodies 
during  combustion,  Marsh-gas  comcs  ncxt  to  hydrogen  in  this  Ust,  while 
spirits  of  wine  is  relatively  high  and  sulphur  relatively  low. 

^'  The  quantity  of  heat  disengaged  by  moist  wood  during  combustion  is 
much  less  than  that  discngaged  by  dry  wood. 

^^  Camphor. 

"  Not  to  be  confounded  with  gunpowder.  '  It  was  known  in  the  east  of 
Europe  as  early  as  the  year  a.D.  673,  when»  it  is  said,  CalUnicus,  an  architect 
of  Heliopolisj  taught  the  usc  of  it  to  thc  Grecks.  It  did  not  rcach  the 
west  of  Europe  till  much  later.'  Brande  and  Cox's  Dictionary  of 
Science,  &c. 
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11,  Existimamus  etiam  flammam,  quae  resultat  ex  nonnullis 
metallis  imperfectis'"**,  esse  valde  robustam  ct  acrcm.  Verum 
de  istis  omnibus  inquiratur  ulterius, 

23.  Videtur  autcm  flamma  fulminum  potentiorum"  has 
omnes  flammas  siiperarc  ;  adeo  ut  ferrum  ipsum  perfcctum 
aliquando  colliquaverit  in  guttas,  quod  flammae  illae  altcrae 
facere  non  possunt. 

24.  In  ignitis  autem  divcrsi  sunt  ctiam  gradus  caloris,  de 
quibus  ctiam  non  facta  estdiHgens  inquisitio.  Calorem  maxime 
debilem  existimamus  esse  ex  linteo  usto,  quali  ad  flammae 
excitationcm  uti  solemus ;  et  similitcr  cx  Hgno  illo  spong-ioso  "** 
aut  funicults  arefactls  qui  ad  tormentoruni  accensionem  ad- 
hibcntur.  Post  hunc  sequitur  carbo  ignitus  ex  lignis  et 
anthracibus,  atque  etiam  ex  lateribus  ignitis,  et  similibus. 
Ignitorum  autcm  vchementissime  calida  existimamus  esse 
mctalla  ignita,  ut  ferrum  et  cuprum  et  caetcra.  Vcrum  de 
his  ctiam  facienda  est  ulterior  inquisitio. 

25.  Invcniuntur  ex  ignitis  nonnulla  longe  calidiora  quam 
nonnullae  ex  flammis.  Multo  enim  calidius  cst  ct  magis 
adurens  ferrum  ignitum  quam  flamma  spiritus  vini. 

26.  Inveniuntur  etiam  ex  illis  quae  ignita  non  sunt  sed 
tantum  ab  igne  calefacta,  sicut  aquae  ferventcs  ct  aer  con- 
ciusus  in  revcrberatoriis,  nonnuUa  quae  superant  calore  multa 
ex  flammis  ipsis  ct  ignltis. 

27.  Motus  augct  calorcm^';  ut  vidcre  cst  in  folltbus  et 
flatu;  adco  ut  duriora  ex  metallis  non  solvantur  aut  liquefiant 
per  ignem  mortuum  aut  quietum,  nisi  flatu  excitctur, 

28.  Fiat  expcrimcntum  pcr  spccula  comburcntia,  in  quibus 


"  He  probably  means  wbat  were  commonly  called  the  baser  or  viler, 
as  opposed  to  the  more  precious  metals  (goid  and  silver).  Thus,  in  the 
Catalogus  Historiarum  Particularium,  published  at  the  end  ot'  the  first 
edition  of  the  Novum  Organum,  he  enumerates  *  Histona  Metallorum 
perfectonim,  Auri,  Argenti '  (K.  and  S..  vol.  i.  p.  406).  It  is  possible, 
however,  that  he  may  mean  'metals  while  being  smelted  in  the  furnace.' 
See  the  expression  *  femim  ipsnm  pcrfcctum  *  in  the  next  instance. 

•*  As  opposed  to  shect-lightning.     See  ii.  la.  Inst,  9. 

"  Touchwood. 

"  *  By  supplying  a  grcatcr  quantity  of  oxygen  from  the  air,  It  is  not 
mere  motion,  for  the  manufacturer,  who  tried  lo  blow  his  fircs  by  means  of 
steam  jets,  simply  blew  them  out.'     Mr.  Kitchin's  note. 
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(iit  memini)  hoc  fit ;  ut  si  speculum  ponatur  (exempli  gratia) 
ad  distantiam  spithamae  ab  objecto  combustibili,  non  tanto- 
pere  incendat  aut  adurat  quam  si  positum  fuerit  speculum 
(exempH  gratia)  ad  dtstantiam  semi-spithamae,  et  gradatim 
et  lente  trahatur  ad  distantiam  spithamae.  Conus  tamen  et 
unio  radiorum  eadem  sunt,  sed  ipse  motus  auget  operationem 
caloris'''*. 

29.  Existimantur  incendia  illa,  quae  fiunt  flante  vento  forti, 
majores  progressus  facere  adversus  vcntum  quara  sccundum 
ventum  ;  quia  scilicct  flamma  rcsilit  motu  perniciore,  vento 
rcmittcntc,  quam  procedit,  vento  impellente''^ 

30.  Flamma  non  emicat  aut  generatur,  nisi  detur  altquid 
concavi  in  quo  flamma  movcre  possit  et  ludere''" ;  praeterquam 
in  flammis  flatuosis  pulveris  tormentarii,  et  similibus,  ubi 
compressio  et  incarceratio  flammae  auget  ejus  furorem". 

31.  Incus  per  malleum  catefit  admodum ;  adeo  ut  si  incus 
fucrit  laminac  tcnuioris,  existimemus  illam  per  fortes  et  con- 
tinuos  ictus  mallei  posse  rubcsccre,  ut  ferrum  ignitum**^;  sed 
de  hoc  fiat  experimentum. 

32.  At  in  ignitis  quae  sunt  porosa,  ita  ut  detur  spatium  ad 
cxercendum  motum  ignis,  si  cohibcatur  hujusmodi  motus  per 
comprcssionem  fortem,  statim  extinguitur  ignis ;   veluti  curil 


*■  The  only  explanation  of  this  curious  supposition,  as  Mr.  Ellis  suggest^ 
is  that  the  tocal  length  of  the  lens  lay  between  a  span  and  half  a  span,  and 
was  found  by  nioviiig  the  lens.  Bacon's  remark,  it  miist  be  confessed, 
betrays  great  ignorance  of  the  law*s  of  Optics, 

fla  iiere  the  fact  is  inaccuratL-ly  stalcd,  and  the  reason  assigned  fanciful. 
In  a  fiie,  however,  thc  flames  will  bum  most  brightjy  where  the  wind  is 
highest  (provided  it  is  not  sufficiently  violent  to  put  them  oul),  the  reason 
being  that  fresh  supplics  of  oxygen  are  being  constantly  brought  into  con- 
tact  with  the  ignited  mass. 

**  !n  ordinary  cases,  a  supply  of  oKygen  is  esscntial  to  combustion,  an4i 
therefore,  thcre  must  be  contact  with  the  air,  'Biit  cumbuhtion  does  nol 
neccssarily  involve  the  prcsencc  of  oxygen.  If  either  powdercd  antimony 
or  a  fragnicnt  of  phosphorus  be  placed  ia  a  vessel  of  chlorine,  it  unites  with 
chlorine,  producing  thercby  hcat  and  flame.'     Ganofs  Physics,  6th  Ed., 

P.  3S5. 

"  In  tliis  casc,  thc  supply  of  oxygcn  is  dcrived  frora  the  saltpetre.  It 
is,  pcrhaps,  needless  to  add  that  the  afMount  of  cxplosion  is  exaclly  the  same 
in  the  gun  as  it  would  be  in  thc  open  air. 

"  This  wouUI  bc  so.  Bacon  was  hcre  on  the  right  track  for  discoveni^; 
thc  connection  between  heat  and  motlon. 


LiByji,  i^. 
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ILnteum  ustum  aut  filum  ardens  candclae  aut  lampadis  aut 
etiam  carbo  aut  pruna  ardens  comprimitur  per  prcssorium  aut 
pedis  concukationem  authujusmodi,  statimcessantoperationcs 
ignis. 

33.  Approximatio  ad  corpus  calidum  auget  calorem,  pro 
gradu  approximationis  ;  quod  etiam  fit  in  lumine :  nam  quo 
propius  collocatur  objectum  ad  lumen  eo  magis  est  visibile*'^ 

34.  Unio  calorum  divcrsorum  augct  caloremj  nisi  facta  sit 
comniistio  corporum.  Nam  focus  magnus  et  focus  parvus  in 
eodem  loco  nonnihil  invicem  augent  calorem ;  at  aqua  tepida 
immissa  in  aquam  ferventcm  refrigcrat. 

35.  Mora  corporis  calidi  augct  calorem.  Etcnim  calor  per- 
petuo  transiens  et  emanans  commiscetur  cum  calore  praein- 
existcntc,  adeo  ut  multiplicet  calorem.  Nam  focus  non  aeque 
calefacit  cubiculum  per  moram  scmihorae  ac  si  idem  focus 
duret  pcr  horam  integram.  At  hoc  non  facit  lumen;  etenim 
lampas  aut  candcla  in  aliquo  loco  posita  non  magis  illuminat 
per  moram  diuturnam  quam  statim  ab  initio. 

36.  Iiritatio  per  frigtdum  ambiens  auget  calorem ;  ut  iu 
focis  videre  est  per  gelu  acre"^.  Quod  existimamus  fieri  non 
tantum  per  concJusionem  et  contractionem  caloris,  quae  est 
species  unionis,  sed  per  exaspcrationem ;  veluti  cum  aer  aut 
baculum  violenter  comprimitur  aut  flectitur,  non  ad  punctmn 
loci  prioris  resilit,  scd  uUcrius  in  contrarium.  Ttaquc  fiat  dili- 
gcns  experimentum  per  bacuium  vlI  simile  aliquid  immissuui 


••  '  To  the  eye  iif  the  philosdpher  thesc  obscure  radiations  '  (namely,  of 
heat)  *are  precisely  thc  same  in  kind,  as  those  which  produce  the  imrres- 
sion  of  light.  You  must,  thercforc,  figtire  the  particlcs  of  t!ic  hcalcd  body 
as  in  a  state  of  motion  ;  you  must  figure  that  motion  as  comniunicaled  to 
the  surroundinK  ether,  and  transmilted  through  it  with  a  velocity,  v\hich  we 
havc  the  slrongcst  rcason  for  believing  to  be  thc  samc  as  that  of  light.' 
Tyndairs  Heat  a  Mode  of  Motion,  §  306.  The  iaw  of  the  iiUensily  of 
radiant  heat  on  a  given  surface  is  the  same  as  that  nf  illtimination,  that  is 
to  say,  it  varies  inversely  as  the  square  of  the  distance  from  the  source  of 
heat,  as  thc  othcr  from  the  source  of  light. 

•*  This  circumstancc  is  mainly  due  to  the  increased  draught  produced 
by  the  difrcrence  between  the  teniperatures  of  the  internal  and  external 
air,  and  pcrhaps,  to  somc  cxtcnt,  also  by  thc  increascd  dr)'ncss  of  the 
atmospbere. 

The  ideas  of  exasperation  and  irritation,  as  appHed  to  thcse  phcnomcna, 
are  peculiarly  fanciiul. 
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in  flamniam,  utrum  ad  latera  flammae  non  uratur  citius  quam 
in  medio  flammae. 

%1»  Gradus  autem  in  susceptione  caloris  sunt  complurcs. 
Atque  primo  omnium  notandum  est,  quam  parvus  et  exilis 
calor  etiam  ea  corpora,  quae  caloris  minime  omnium  sunt 
susceptiva,  immutet  tamen  et  nonnihil  calefaciat.  Nam  ipse 
calor  manus  globulum  plumbi  aut  alicujus  metalH  paulisper 
detentum  nonnihii  calefacit.  Adeo  facile  et  in  omnibus 
transmittitur  et  excitatur  calor,  corpore  nuUo  modo  ad 
apparentiam  immutato. 

38.  faciilime  omnium  corponim  apud  nos  et  excipit  et 
remittit  calorem  aer*^  ;  quod  optimc  cernitur  in  vitris  calen- 
daribus.  Eorum  confectio  est  talis**:  accipiatur  vitrum  ventre 
concavo,  collo  tenui  et  oblongo;  resupinetur  et  demittatur 
hujusmodi  vitrum,  ore  deorsum  verso,  ventre  sursum,  in  aliud 
vasculum  vitreum  ubi  sit  aqua,  tangendo  fundum  vasculi  illius 
recipicntis  extremo  ore  vitri  immissi,  et  incumbat  paullulum 
vitri  i[nmissi  collum  ad  os  vitri  recipientis,  ita  ut  stare  possit ; 
quod  ut  commodius  fiat,  apponatur  parum  ccrae  ad  os  vitri 
rccipientis ;  ita  tamen  ut  non  penitus  obturctur  os  cjus,  nc 
ob  dcfcctum  aeris  succcdentis  impediatur  motus  de  quo  jam 
dicetur,  qui  est  adnjodum  facilis  et  deHcatus. 

Oportct  autcm  ut  vitrum  demissum,  antequam  inseratur  in 
alterum»  calefiat  ad  ignem  a  parte  superiori,  ventre  scilicet. 


**  As  I  have  before  said,  air  is  a  bad  conductor  of  hcal.  It  was  on 
accnunt  of  its  cxpansive  and  not  on  accounl  of  its  conductive  capacity 
that  it  served  roughly  as  a  thermometer,  before  the  suljstituticn,  6rst  of 
alcohol,  and  tlien  of  mercury, 

•■  Mr.  Ellis  remarks:  *I  am  very  much  inclined  to  think  that  Bacon 
heard  of  thc  vitrum  calcndarc  from  Flnddc,  or  S  Fluctlbus,  as  he  is  called 
in  Lalin,  who  rcturned  from  Italy  in  ti^jog],  and  in  whose  philosophy, 
built  iipon  certain  abstract  notions  of  rarefaction  and  condensation,  per- 
pctual  reference  is  maUe  to  the  air-thcrmomelcr,  to  which  hc  givcs  the 
same  name.' 

As  I  h.ive  alrcady  notJced  in  note  83  on  the  last  Aphorism,  the  invention 
of  the  Ihermometer  has  been  ascribed  to  scvcral  persons,  includlng  Galilco, 
Drebbclf  and,  thongh  on  insufficient  grounds,  cven  Bacon  him«elf.  See 
also  Inlroduction,  p,  43,  n,  15.  Mr.  Ellis  has  a  long  note  on  thc  invcntion 
of  thc  Thennomcter  (vol.  i.  p.  255,  n.  1).  To  this,  which  is  too  long  for 
quotation,  I  must  rcfcr  thc  rcadcr  who  ts  spcciolly  interested  in  the 
question. 
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Postquam  autcm  fuerit  vitrum  illud  collocatum,  ut  diximus, 
recipiet  et  contrahct  se  acr  (qui  dilatatus  erat  per  calefactionem), 
post  moram  sufficientem  pro  extinctione  illius  ascititii  caloris, 
ad  talcm  cxtcnsioncm  sive  dimensioncm  qualis  erit  aeris  am- 
bientis  aut  communis  tunc  temporis  quando  immittltur  vitrum, 
atque  attrahct  aquam  in  sursum  ad  hujusmodi  mensuram. 
Debct  autem  appendi  chaita  angusta  et  oblonga,  et  gradibus 
(quot  libuerit)  interstincta.  Videbis  autem,  prout  tempestas 
diei  incalescit  aut  frigescit,  acrem  se  contrahere  in  angustius 
per  frigidum  et  extendcre  se  in  latius  per  calidum  ;  id  quod 
conspicictur  per  aquam  ascendentcm  quando  contrahitur  aer, 
et  dcsccndcntem  sive  depressum  quando  dilatatur  aer.  Sen- 
sus  autem  acris,  quatenus  ad  calidum  et  frigidum,  tam  sub- 
tilis  est  et  exquisitus  ut  facultatem  tactus  humani  multum 
superet;  adeo  ut  solis  radius  aliquis,  aut  calor  anhclitus,  multo 
magis  calor  manus,  supcr  vitri  summitatem  positus,  statim 
deprimat  aquam  manifesto.  Attamen  cxistimamus  spiri- 
tum  animalium'*''  magis  adhuc  exquisitum  scnsum  habere 
calidi  et  frigidi,  nisi  quod  a  mole  corporea  impediatur  et 
hebctetur, 

39.  Post  aerem,  existimamus  corpora  esse  maxime  sensitiva 
caloris  ea  quac  a  frigore  recenter  immutata  sJnt  et  compressa, 
qualia  sunt  nix  et  glacies ;  ea  enim  leni  aliquo  tepore  solvi 
inciptunt  et  colHquari.  Post  illa  sequltur  fortasse  argentuni 
vivum.  Post  illad  scquuntur  corpora  pinguia,  ut  oleum,  buty- 
rum,  et  simiJia;  deinde  li^num;  deindeaqua;  postremo  lapides 
ct  metalla,  quac  non  facile  calefiunt,  pracsertim  intcrius".  Illa 
tamen  calorem  semcl  susceptum  divitissime  retinent ;  ita  ut 
later  aut  lapis  aut  ferrum  ignitum  in  pelvim  aquae  frigidae 


••  This  rcmark  is  in  accordance with  Bacon*s  ordinary  conception  of  'spirit/ 
and  cspccially  of  '  vital  spirit,'  as  the  most  rcfined  and  delicate  of  all  sub- 
stances.  In  thc  Hi.storia  Vitae  et  Mortis  (E.  and  S.,  vol.  ii.  p.  215)  he 
regards  '  vital  spirit '  as  composed  of  air  and  flame.  *  Alterum  discrimen 
intcr  spiritus  est ;  qiiod  spiritus  vitalis  nonnullam  habeat  incensioncm,  atque 
sit  tanquam  aura  composita  cjt  flamma  et  aere.' 

•^  On  the  difFcrent  powers  of  conducting  heat  possessed  by  different 
bodies,  scc  Tyndail's  Heat  a  Mode  of  Motion,  and  EUl.,  §5  '^^-^So- 
As  a  general  rulc,  melals  are  the  best  conductors  of  hcal.  This  is  pre- 
cmincntly  the  case  with  silver  and  coppcr.  Iron  is  companitively  a  bad 
conductor. 
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immissum   ct   dcmersum,  per  quartam   partem    horae  (plus 
minus)  retineat  calorcm,  ita  ut  tangi  non  possit. 

40.  Quo  minor  est  corporis  moles,  eo  citius  per  corpus 
calidum  approximatum  incalescit  *^ ;  id  quod  demonstrat 
omnem  calorem  apud  nos  esse  corpori  tangibili  quodammodo 
adversum. 

41.  Calidum,  quatenus  ad  sensuni  et  tactum  humanum,  res 
varia  est  et  respectiva  :  adco  ut  aqua  tepida,  si  manus  frigorc 
occupetur,  scntiatur  esse  calida  ;  sin  manus  incaluerit,  frigida. 

XIV. 
Quam  inopes  simus  histonae  quivls  facile  advertet,  cum  in 
tabulis  superioribus,  praeterquam  quod  loco  historiae  probatae 
et  instantiarum  certarum  nonnunquam  traditiones  et  relationes 
inseramus  (semper  tamen  adjecta  dubiae  fidei  et  auctoritatis 
nota),  saepenumcro  etiam  hisce  verbis,  fiat  cxperimcntum^  vel 
inquiratur  ulierius,  uti  cogamur*^. 

XV. 

Atque  opus  et  officium  harum  trium  tabularum  Compa- 
rentiam  instantiarum  ad  intcllecttnn  vocare  consucvimus. 
Facta  autcm  comparmtia^  in  opere  ponenda  est  ipsa  inductio. 
Invcnienda  est  enim,  super  comparentiam  omnium  et  singu- 
larum  instantiarurii,  tiatura  talis,  quae  cum  natura  data  perpetuo 
adsit»  absit"^,  atque  crescat,  et  decrescat;  sitque  (ut  superius 

*'  In  other  words,  the  conduction  of  heat  requires  time,  which  b 
undoubtcdly  true. 

•^*  In  criticising  Bacon's  instances,  this  apology  should  be  borne  in  mind. 
He  ought,  at  lcast,  to  havc  thc  bcncfit  of  ha^Hng  been  aware  of  the  insuffi- 
ciency  and  untrustworthiness  of  his  own  data.     Cp.  i.  117, 

■^  IfAo//?these  conditions  were  satisfied,  the  case  wouM  fall  undor  the 
Doublc  Method  of  Agreement,  or  Joint  Method  of  Agrcement  and  Dif- 
ference,  as  it  is  variousty  called,  It  would  not  then  be  subject  to  the 
characleristic  imperfection  of  the  Method  of  Agreement,  arising  from 
Plurality  of  Causes,  as  would  happen  if  we  were  simply  able  to  establish 
the  concomitance  of  the  nature  in  question  ('  natura  tahs ')  and  Ihe  *  natura 
data.'  See  notes  on  Aph.  4  and  note  30  on  beginning  of  Aph. 
Morcover,  if  botb  conditions  were  satisfied,  it  would  be  proved  that  the 
ascertained  cause  was  not  only  a  causc  but  tbt  only  cause  of  the  given 
phenomennn. 

On  thc  Doublc  Method  of  Agreemcnt,  and  its  relation  to  the  question  of 
Plurality  of  Causes,  the  student  niay  refer  lo  the  Editor's  Inductive  Logic. 
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dictum  est)  limitatio  natura  magis  communis'^  Hoc  si  mens 
jam  ab  initio  faccre  tentct  affirmativc^-  (quod  sibi  pcrmissa 
scmper  facere  solet),  occurrent  phantasmata  et  opinabilia  ct 
notionalia  male  terminata  ct  axiomata  quotidie  emendanda  ; 
nisi  libcat  (^^cholarum  morc)  pugnarc  pro  falsis"\  Ea  tamen 
proculdubio  erunt  meliora  aut  praviora  pro  facultate  et  robore 
intellectus  qui  operatur.  At  oninino  Dco  (formarum  inditori 
et  opifici)  aut  fortassc  angclis  et  intclligcntiis  competit  formas 
per  affirmationem  immediate  nosse,  atquc  ab  initio  contcm- 
plationis.  Sed  certe  supra  hominem  est ;  cui  tantuni  con- 
ceditur,  procedere  primo  per  negativas^  et  postremo  loco 
desinere  in  affirtnativas^  post  omnimodam  exclusionem. 

XVL 
Itaque  naturae  facienda  est  prorsus  solutio  ct  separatio ; 
non  per  ignem  certe,  sed  per  mentem,  tanquam  ignem  divi- 
num.  Est  itaquc  itiductionis  vcrac  opus  primum  (quatenus 
ad  inveniendas  formas)  rejcctio  sive  exclusiva  naturarum 
singularum,  c{uae  non  inveniuntur  in  ah'qua  instantia,  ubi 
natura  data  adcst"*;  aut  invcniuntur  in  aliqua  instantia,  ubi 
natura  data  abest^^;  aut  inveniuntur  in  aliqua  instantia 
crescere,  cum  natura  data  dccrescat  ^** ;  aut  decrescere,  cum 


^  See  Aph.  4.  Tha  'form  '  is  here  regarded  as^differentia,  that  which 
added  to  the  genus,  or  comrnon  nature,  gives  its  diatinctive  character  to 
the  nature  in  question.  Bacon  illustratcs  his  meaning  in  Aph.  ao,  where 
sevcral  'differentiae'  are  proposed  as  Hiniting  '  motus,' which  is  described 
as  '  instar  generis  ad  calorcm.' 

"'  Cp,  i.  4fi,  105. 

^  Alluding  to  the  scholastic  disputations,  in  whicb  both  sides  of  a  ques- 
tion  were  defcnded,  howevcr  false  or  hcretical  one  of  them  might  be 
regardcd  as  being. 

■^*  Owing  to  the  Plurality  of  Causes,  the  'given  nature  '  might  be  present 
without  thc  othcr  *  naturc,'  evcn  though  Ihis  last  was  onc  of  the  causes 
capable  of  producing  it,  Kor  it  might  not  be  Ihe  only  cau^c,  and,  in  this 
particular  instance,  thc  'given  nature  '  niight  be  due  to  some  other  cause. 
Hence,  the  *  rcjection  *  might  be  unwarranted. 

On  the  Mcthod  of  Exclusions  or  Rejections  generally,  see  Introduction, 

§  9* 

™  As  a  cause  must  produce  its  effect,  unless  there  be  somc  countcracting 
cause,  thc  *  rcjcction/  with  this  qualification,  is  warrantcd. 
"  The  sanie  remark  applles  to  this  case  as  to  the  last. 
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natura  data  crescaf^.  Tum  vero  post  rejectiofmn  et  exclu- 
sivam  debitis  niodis  factam,  secundo  loco  (tanquam  in  fundo) 
manebit  (abeuntibus  in  fumum  opinionibus  volatilibus)  forma 
affirmativa,  solida,  et  vera^*,  et  bene  terminata.  Atque  hoc 
breve  dictu  est,  sed  per  multas  ambages  ad  hoc  pervenitur. 
Nos  autem  nihil  fortasse  ex  iis,  quae  ad  hoc  faciunt, 
praetermittemus. 

XVII. 

Cavcndum  autem  est,  et  monendum  quasi  perpetuo,  nc, 
cum  tantae  partes  formis  vidcantur  a  nobis  tribui,  trahantur 
ea,  quae  dicimus,  ad  formas  eas,  quibus  hominum  contem- 
plationes  ct  cogitationes  hactenus  assucvcrunt"'. 

Primo  enim,  de  formis  copulatis^",  quae  sunt  (ut  diximus) 
naturarum  simplicium  conjugia  ex  cursu  communi  universi, 
ut  leonis,  aquilae,  rosae,  auri,  et  hujusmodij  impraesentianim 
non  loquimun  Tempus  cnim  crit  de  iis  tractandi,  cum 
ventum  fuerit  ad  latenies  processus^  et  latentes  sclwtnaiismos^ 
eorumque  inventionem,  prout  reperiuntur  in  substantiis  (quas 
vocant)  seu  naturis  concretis'*^ 

Rursus  vero,  non  intelligantur  ea  quae  dicimus  (etiam 
quatcnus  ad  naturas  simphcesj  de  formis  et  ideis  abstractis^, 


■"  Here  again,  owing  to  ihe  constderalion  of  the  Plurality  of  Causcs,  the 
'rejcction*  might  not  bc  jiistificd.  Thiis,  the  mortality  of  a  town  might 
increase,  while  a  pestilence  was  diminjshing,  providing  famine,  war,  or  any 
other  causc  of  death  supervened. 

Thc  objection  founded  on  Plurality  of  Causes,  of  course,  only  applies  so 
far  as  '  Form '  is  intended  lo  express  the  same  idea  as  Cause.  There  can 
only  bc  onc  'esscncc,'  or,  in  the  strict  sense  of  thc  terms,  only  one  *diffcr- 
entia*  (that  is,  sura  of  charactcristics)  or  'definition'  of  an  object  or  quality. 

^^  That  is,  provided  all  possiblc  causcs  have  bcen  considercd,  and  the 
rejection  hus  been  so  exhaustive,  that  only  one  causc  remains — coDditioos 
which  it  is  almost  impossiblc  to  fulhl. 

"  Cp.  i.51.65. 

""  Thcsc  are  the  forms  of  concrete  substanccs,  and,  as  concrete  sub- 
stanccs  arc  supposed  to  be  constituted  by  a  numbt^r  of  qualities  or  'simple 
nalures,'  tlieir  forms  will  be  the  aggregate  of  tlie  fornis  of  the  simple 
naturcs  of  which  thcy  are  composed.  See  Aph.  5  ad  init.  to  which  Bacon 
hcre  refers. 

"'  Bacon  had  intended  to  proceed  to  these  enquiries  in  a  subsequent  part 
of  the  Novum  Or^anum.  Sce  Aph.  21  (*dc  variatione  inquisitionis  pro 
natura  subjecti ')  and  the  last  paragraph  of  Aph.  52. 

'*  Referring  to  the  i8<a»  of  Plato  and  the  Forms  of  the  Schoolmen.   This 
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aut  in  materia  non  determinatis^^,  aut  male  determinatis. 
Nos  enim,  quum  de  formis  loquimur,  nil  aliud  intelligimus 
quam  leges  iJlas  et  determinationes  actus  puri,  quac  naturam 
aliquani  simplicem  ordinant  et  constituunt,  ut  calorcm,  lumen, 
pondus,  in  omnimoda  matcria  ct  subjccto  susceptibili.  Itaque 
eadem  res  est  forma  calidi  aut  forma  luminis,  et  lex  calidi 
sive  lex  luminis  ;  neque  vero  a  rebus  ipsis  et  parte  operativa 
unquam  nos  abstrahimus  aut  recedimus.  Quare  cum  dicimus 
(exempli  gratia)  in  inquisitione  formae  caloris,  Rejice  tcnui' 
tatem^  avit  Tematas  non  esi  ex  forvta  caioris ;  idem  est  ac 
si  dicamus,  Potest  honto  snpcrinducere  cahrem  in  corpus 
denstnn^  aut  contra,  Poiest  homo  auferre  aut  arcere  calorem 
a  corpore  tenni. 

Quod  si  cuiquam  vldcantur  etiam  formae  nostrae  habere 
nonniliil  abstractl,  quod  misceant  et  conjungant  hetcrogcnca 
(vidcntur  enim  valdc  esse  heterogenea  calor  coelestium,  et 
ignis ;  rubor  fixus  in  rosa  aut  similibus,  et  apparens  in  iride 
aut  radus  opalii  aut  adamantis;  mors  ex  summersione,  ex 
crematione,  ex  punctura  gladii,  ex  apoplexia,  cx  atrophia ; 
et  tamcn  conveniunt  ista  in  natura  calidi^  ruboris,  mortis), 
is  se  habere  intellectum  norit  consuetudine  et  integralitate*' 
rerum  et  opinionibus  captuni  et  dctentum.  Certissimum  enim 
est  ista,  utcunquc  hcterogcnea  ct  alicna,  coirc  in  formam** 


para^aph  seeins  to  be  nothing  more  than  aa  expansiun  of  tlie  lattcr  part 
of  i.  5r,  on  which  see  the  notcs. 

This  is  one  of  the  passagcs  in  which  *  Form'  appears  to  be  most  unequi- 
vocaUy  uscd  ia  the  sense  of  *  Law*  or  '  Cause.' 

"  Cp.  De  Augm.  iii.  4  (E.  and  S.,  vol.  i.  p.  565):  '  At  manifestum  est, 
Platonem,  virum  sublimis  ingenii  (quique  veluti  ex  rupe  excelsa  omnia 
circumspiciebat),  in  sua  de  Idcis  doclriua  Formaj  csse  irrum  jcientine  ob~ 
jectum  vidissc ;  utcunque  scntentiae  bujus  verissimae  fructum  amiserit, 
Formas  penitus  a  Materia  abstractas,  non  in  Materia  dcterminatas,  con- 
lemplando  et  prensando ;  unde  factum  est,  ut  ad  spcculationcs  theolosicas 
diverterct,  quod  omnem  naturalcm  suam  philosophiam  Infecit  et  polluit.' 

**  The  vague,  general,  or  superticial  appearances  of  things. 

"  It  almost  seems  froni  Ihis  passage  as  M  Bacon  had  anticipated  the 
objcclions  to  his  mcthods,  bascd  on  thc  considcration  of  thc  Plurality  of 
Causes.  But  here,  as  elsewhere,  his  vague  and  vacillating  use  of  the  word 
*  Form*  makes  it  exceedingly  difficult  to  atlach  a  precise  meaning  to  his 
language.  It  is  undeniable,  for  instance,  that  the  'nature'  of  heat,  that 
which  conslitutes  it,  its  'essence,*  as  the  Schoolmen  would  have  said,  is  the 
samc  in  all  cases ;  or  clse  we  should  require  two  or  more  dislinct  words  to 
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sive  legem  eam,  quae  ordinat  calorem,  aut  ruborem,  auf 
mortcm  ;  nec  emanclpan  i>osse  potentiam  humanam  et 
liberari  a  naturae  cursu  communi,  et  expandi  et  exaltari 
ad  efficientia  nova  et  modos  operandi  novos,  nisi  per  reve- 
lationem  et  inventionem  hujusmodi  formarum  ;  et  tamen  post 
istam  unionem  naturae,  quae  est  res  maxime  principalis,  de 
naturae  divisionibus  et  venis,  tam  ordinariis  quam  interioribus 
ct  veriortbus,  suo  loco  postca  dicetur. 

XVIII. 

Jam  vero  proponendum  est  exempKim  exchtsionis  sivc 
rcjcctton is  na t u raru m ,  q u ae  per  tahnlas  compa rentiae  repe- 
riuntur  non  esse  ex  forma  calidi ;  illud  interim  monendo,  non 
soUim  sufficerc  singulas  tabulas  ^Arcjectioncm  alicujus  naturae, 
sed  etiam  unamquamque  ex  instautiis  singularibus  in  illis 
contentts.  Manifcstum  enim  est  ex  iis,  quae  dicla  sunt, 
omncm    instantiam  contradictoriam    destrucre    opinabilc    de 


express  the  phenomenon.  But  its  efficient  causes,  the  agencies  which  pro- 
duce  it,  inay  be,  and  are,  sevcral,  as,  for  instance,  friction,  chemical  com- 
bination,  electricitjr,  &c.  Hence,  where  by  'form*  Bacon  mcans,  as  1 
think  he  usnally  docs,  *  nature,'  there  is  only  one  form,  and  to  the  ques- 
tion.  for  cxample,  What  is  heat  ?  ihere  is,  and  only  can  be,  one  answer. 
Biit,  where  by  'fonn'  he  means  Maw*  or  'cause,'  thcre  may  be  many 
forms ;  thiis  thcre  are,  for  example,  in  this  scnsc,  as  many  forms  of  heat  as 
there  are  distinct  modes  of  its  production.  At  the  same  time,  we  must  re- 
memberthat  if  the  word  'form'  wi(h  Bacon  is  vague  and  obscure,  the  word 
*law'  is  so  also,  and  we  are  not  always  justified  in  assuming  that  thc  I.itter 
word  is  employcd  by  him  in  tlie  same  sense  in  which  il  is  usually  employcd 
by  us.  The  *  law '  of  an  objcct  or  quality  may  be  what  \vc  sometimcs  call 
the  Maw  of  its  being/  and  thus  not  diffcr  roally  from  its  •nature.'  To  add, 
thcrcfor-c»  to  our  pcrplcxity  with  rcfcrencc  to  Bacon*s  employment  of  the 
word  *form,'  we  can  scldom  be  quite  certain  in  which  of  its  two  sonscs, 
nature  or  essence,  and  law  or  cause.  he  is  using  it ;  and,  in  fact,  sonietimes 
he  seems  to  be  using  it  in  both  at  once.  For  a  further  discussion  of  this 
subjcct,  see  Introduction,  §  8.  The  objections  foundcd  on  the  considera- 
lion  of  Ihe  Plurality  of  Causes  would,  of  course,  not  apply  to  '  Form* 
employed  as  =  Nature.  But  it  neetl  hardly  l>e  remarked  that  a  phiiosophy 
which  confmed  itself  to  invcstigating  thc  '  natures '  or  *  essences '  of  things, 
without  taking  any  accuunt  of  Ibeir  causes  or  the  laws  which  determine 
their  protluction,  would  be  exceedingly  defectivc  on  Ihc  side  of  both  know- 
ledge  and  practice. 
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forma*"'.  Scd  nihilominus  quandoque  perspicuitatis  causa, 
et  ut  usus  tnbularttm  clarius  demonstretur,  exciusivam  dupli- 
camus  aut  repetimus. 


Exemplum  exclusivae,  sive  rcjectlcnis  nnttirarum  a  forma 

calidi. 

I.  Per  radios  solis,  rcjice  naturam  elementarcm*'^. 

a.  Per  ignem  communem,  et  maxime  per  ignes  subterraneos 
(qui  rcmotissimi  sunt,  ct  plurimum  intercluduntur  a 
radiis  coclestibus),  rcjice  naturam  coelcstem. 

3.  Per  calefactionem  omnigenum  corporura  (hoc  est,  mine- 

ralium,  vegetabilium,  partium  exteriorum  animalium, 
aquae,  olei,  acris,  et  reliquorum)  ex  approximatione 
sola  ad  ignem  aut  aliud  corpus  calidum,  rejice  omnem 
varietatem  sive  subtiltorem  tcxturam  corporum. 

4.  Per    fcrrum    et    mctalla    ignita,    quac    calefaciunt    alia 

corporaj  nec  tamen  omnino  ponderc  aut  substantia 
minuuntur,  rcjicc  inditioncm  sive  mixturam  substantiae 
alterius  calidi. 

5.  Pcr  aquam    ferventem    atque    aerem,   atque    etiam    per 

metalla  ct  alia  solida  calefacta,  scd  non  usquc  ad 
ignitioncm  sive  ruborem,  rejicc  luccm  ct  lumcn  ***, 

6.  Per   radios    lunae    ct    aliarum    stellaruni    (excepto   sole), 

rejice  etiam  lucem  et  lumen. 

7.  Per  comparativani  fcrri   igniti   et   flammae  spiritus  vini 

(ex  quibus  ferrum  ignitum  plus  habct  calidi  et  minus 
lucidi,  flamma  autem  spiritus  vini  plus  lucidi  et  minus 
calidi  **^),  rejice  etiam  luccm  et  lumcn. 

**  Cp.  notes  on  Aph.  16.  These  wi(l  show  the  quaiifications  with  wbich 
Bacon*s  «xssertion  miifit  be  takcn. 

"  That  is  terrestrial  as  opposed  to  celcstial,  all  terrestrial  natures  being 
regarded  as  admitting  of  resolution  into  onc  or  morc  of  the  four 
elements. 

""  '  Z.W.V,  id  qtiod  lumine  diffunditur,  claritas,  fulgor ;  Lumen,  id  quod  splen- 
dorem  dilVondit.'     Ddderlein,  ii.  66,  as  quotcd  by  Mr.  Kitchin. 

*•  13acon  is  comparing  two  disparale  phcnomcna,  namely,  thc  heat 
arising  from  thc  conJumption  by  fire  of  spirits  of  wine  with  the  heat  arising 
from  iron,  when  merely  rendered  red-hot.  If  we  compare  the  heat 
evoWed  by  the  conjumption  of  both  substanccs,  thc  advanta^c  is  grcally 
on  the  side  of  Spirits  of  Winc.    Talting  as  thennal  unit  the  Iieat  necessary 
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8.  Per  aurum   et  alia  metalla  ignita,  quae   densissimi   sunt 

corporis  secundum  totum,  rejice  tenuitatem. 

9.  Per  a^rera,  qui  invenitur  ut  pluriraum  frigidus,  et  tamen 

nianct  tenuis,  rejice  ctiam  tenuitatcm. 

10.  Per   ferrum   ignitum,  quod   non   intumcscit   mole^**,   scd 

manet    intra    eandem    dimensionem    visibilcra,    rejice 
motum  localem  aut  expansivum  secundum  totum. 

11.  Pcr  dilatationem  aeris  in  vitris  calendariis  et  similibus, 

qui  raovetur  localitcr  et  cxpansive  raanifesto,  neque 
tamen  colligit  manifcstum  aiigmentum  caloris^*,  rejice 
etiam  niotum  localem  aut  cxpansivum  secundum  totum. 
13.  Per  facilcm  tepefactioncm  omnium  corporum,  absque 
aliqua  destructione  aut  alteratione  notabili,  rejice 
naturam  destructivam  aut  inditionem  violentam  alicujus 
naturac  novae. 

13.  Per  consensum  ct  conformitatem  operum  similium  quac 

eduntur   a    calore    ct    a    frigore,    rejice    motum    tam 
expansivum  quam  contractivum  secundum  totum. 

14.  Per  acccnsioncm   caloris   ex   attritione   corporum,   rejice 

naturam    principialem "".      Naturam   prlncipialem    vo- 


to  raise  the  temperature  of  a  pound  of  water  through  one  degree  Centi- 
grade,  the  thcrrrial  units  in  round  numbcrs  discng^gcd  by  a  pound  of 
Absolute  Alcohol  and  a  pound  of  Iron  are  lespeclively  7180  and  1576. 
See  Ganofs  Physics,  Translation,  6lh  Ed.,  §  ^48. 

^  This  statemcnt  is,  of  coursc,  erroneous,     But  see  notes  on  Aph.  24. 

^  The  soie  cause  of  Ihe  expansion  of  the  air  is  its  increase  in  tcmpcra- 
turc,  though,  in  so  smal]  a  quantity  of  air  as  is  containcd  in  a  thermometcr, 
the  increased  temperature  is  not  sensible  to  Ihe  touch."  It  is  Ihe  raore 
curious  that  Bacon  should  have  fallen  into  ihis  error,  when  we  compare 
what  he  says  at  the  beginning  of  Inst.  38  of  Aph,  1 5, 

•  Secundum  totum '  here  and  elsewhere  is,  of  course»  opposed  to  *  per  par- 
ticulas.*  It  is,  pcrhaps,  hardly  necessary  to  notice  the  pen-erse  interpreta- 
tion  of  this  expression  by  Liebig  as  *on  the  whole;'  as  if  Bacon  meant  that 
in  the  majority  of  cascs,  but  nol  in  all,  expansion  enters  inio  thc  Monn  of 
heat.*  See  Liebig's  answer  to  Sigwart  in  the  Allgemeine  Zeitung  ('lchihat» 
chef,  p.  159J.  What  Bacon  obviously  rcfcrs  to  is  the  motion  of  ihe  entire 
body,  as  dislinct  froin  that  of  the  minute  particles.  Cp,  Aph.  ao,  Tertia 
Differentia. 

'^  Such  wouM  be  the  so-callcd  substance  of  caloric,  which  was  long  sup- 
posed  to  be  contained  in  bodies,  and  to  be  the  cause  of  heat.  The  exist- 
ence  of  this  supposed  substance  was  disprovcd  by  Rumiord  and  Davy. 
See  Tyndairs  Heat  a  Mode  of  Motion,  ^^  30-33,  and  Appendix  ii.  to 
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camus   eam,    quac    positiva    reperitur   in    natura,    nec 
causatur  a  natura  praecedentc. 

Sunt  et  aliae  naturae :    neque  enim  tabulas  conficimus  per- 
fectas,  sed  excmpla  tantum. 
Omnes  et  singulae  naturae  praedictae  non  sunt  cx  forma 
calidi.     Atque  ab  omnibus  naturis  praedictis  liberatur  homo 
in  operatione  super  calidum. 

XIX. 

Atquc  in  exclusiva  jacta  sunt  fundamenta  inductiortis  verae, 
quae  tamen  non  pcrficitur  doncc  sistatur  in  afRrmativa. 
Ncque  vero  ipsa  excltisix^a  ullo  modo  perfecta  est,  neque 
adeo  esse  potest  sub  initiis.  Est  enim  cxcliisiva  (ut  plane 
liquet)  rcjcctio  naturarum  simplicium^^  Quod  si  non  habc- 
amus  adhuc  bonas  et  veras  notiones'***  naturarum  simpliciumj 
quomodo  rectificari  potest  exdnsitfa?  At  nonaullae  ex 
supradictis  (vcJuti  notio  naturac  clcmentaris,  notio  naturae 
coelestis,  notio  tenuitatis)  sunt  nottones  vagae,  nec  bene 
terminatac.  Itaque  nos,  qui  nec  ignari  sumus  ncc  obliti 
quantum   opus    aggrediamur    (viz.   ut    faciamus    intellcctum 

cbap.  iL  Both  Bacon  and  Locke,  however,  had  already  anticipaled  what 
is  now  called  thc  dynamical  or  mechanical  theory  of  heat. 

'Bacon  hcre  anticipates  not  nierely  thc  essential  charactcr  of  the  most 
recent  theory  «f  lieat,  but  also  the  kind  of  evidence  by  which  it  has  been 
established.  The  proof  that  calorlc  does  not  exist, — in  other  words  that 
hcat  is  not  thc  manifcstation  of  a  peculiar  substancc  diffused  through 
naturc,— rests  mainly  on  experiments  of  friction.*    Mr.  EUis'  note. 

"  As  opposed  to  concrete  bodies,  the  forms  of  which  arc  *  formae 
copulatac' 

"'  But  these  are  themselves  to  be  gained  by  Induction.  See  Bk.  i. 
Aphs.  i^,  18,  40.  Thc  fact  is  that  true  axioms  and  sound  notions  are 
inlerdependent  and  imply  each  olher.  In  Mathematics,  the  work  of 
definition  is  clcmentary  and  coTnparatively  easy,  but  in  the  Physical  and 
Moral  Sciences,  we  must  already  have  made  considcrablc  advances,  before 
we  can  begin  to  define  with  any  precision.  Cp.  notc  99  on  i.  59.  Our 
notions  bccomc  clcarer  as  we  ascerLain  more  facts,  and,  as  our  notions 
become  clearer,  the  facts  wc  collect  or  infer  become  more  pertincnt  and 
more  prcgnant.  Hence,  I  am  inclined  to  think  Ihat  Bacon  did  not  con- 
template  two  distinct  kinds  of  induction,  one  for  the  clcaring  up  of 
conceptions  and  another  for  the  establishmcnt  of  axioms.  Mr.  Ellis, 
howcver  (see  Gcneral  Prcfacc,  vol.  i.  p.  37),  is  apparently  of  a  differcnt 
opiiuon. 
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humanum  rebus  et  naturae  parem),  nullo  modo  acquiesciraus 
in  his,  quac  adhuc  praecepimus :  sed  et  rem  in  ulterius 
provehimus,  et  fortiora  auxilia  in  usum  intellectus  machi- 
namur  et  ministramus  ;  quae  nunc  subjungemus.  Et  certc  in 
interpretationc  natnrae  animusomnino  talitcr  cst  pracparandu3 
et  formandus,  utet  sustineat  se  in  gradibus  debitis  certitudinis, 
et  tamen  cogitet  (praesertim  sub  initiis)  ca  quae  adsunt 
muJtum  pendere  ex  iis  quae  supersunt. 

XX. 

Attamcn  quia  citius  emcrgit  veritas   ex  errore   quam    ex 
confusione,  utilc  putamus,  ut  fiat  permissio  intellectui  ^*,  post 


**  Here  Bacon  advocates  the  employment  of  hypothesis,  notwithstanding 
his  impiied  condemnation  of  it  in  the  First  Book.  See  i.  19,  and  my  note 
upon  it.  His  rcmark  at  the  beginning  of"  thc  prescnt  Aphnrism  is  con- 
ceived  in  a  far  truer  and  more  sdentilic  spirit  than  the  language  which 
(unlcss  we  except  that  of  i.  106,  q.  v.)  he  has  hitherto  employcd  on  tbe 
subject.  To  repeat  what  I  have  said  elscwhere :  '  Even  though  a  hypo- 
thesis  may  ultimately  be  discovered  to  be  false,  it  may  be  of  grcat  service 
in  pointing  the  way  to  a  truer  theory.  Thus  the  circular  theory  of 
planetary  motioii,  and  the  supplementary  theory  of  epicycles  and  eccen- 
trics,  undoubtcdly  contributed  to  thc  formation  of  the  hypothcsis  which 
was  eventually  proved  to  be  true.  Kepler  himhcif  tried  no  less  than 
ninctcen  diirercnt  hypothcses,  before  he  hit  upon  the  right  one,  and  his 
ultimate  success  was  doubtless  in  no  slight  degree  due  to  his  unsuccessfiil 
efforts,  There  is  hardly  any  branch  of  science  in  which  it  might  not  bc 
affirmcd  that,  without  a  number  of  false  guesses,  true  tlieorics  could  ncver 
have  been  attained.'    Inductive  Logic,  ^rd  Kd.,  p.  98. 

Mr.  Ellis  (in  his  Gcneral  Prefacc,  vol.  i.  pp.  36,  37)  makcs  the  following 
important  reniarks  un  the  reUtion  of  this  AphoriMn  to  the  others  of  the 
Second  Book:  *The  phrasc  Pcrmissio  Intcllcctus  sufficiently  indicates 
that  in  this  process  the  miud  is  suifered  to  follow  the  coursc  most 
natural  to  it ;  it  is  relievcd  from  the  restraints  hitherto  imposed  on  it,  and 
rcverts  to  its  usual  state.  In  this  Vindemiatio  wo  accordingly  find  no 
relerence  to  Ihe  method  of  exclusion ;  it  rests  immediately  on  the  three 
tables  of  Compareiitia ;  and  though  of  course  it  does  not  contradict  the 
results  of  the  Exclusiva,  yet  on  the  other  hand  it  is  not  derived  firom  them. 
If  we  lose  sight  of  tbe  rcal  nature  of  Ihis  part  of  the  investigation,  which  is 
merely  introduccd  by  the  way  "  becausc  truth  is  more  easily  extricated 
from  error  than  from  contusion,"  we  also  lose  sight  of  the  scope  and 
purport  of  the  whole  method.  All  that  Bacon  proposes  henceforth  to  do 
b  to  perfect  the  Exclusiva;  the  Vindemiatio  prima,  though  it  is  the  closing 
member  of  the  example  wliich  Bacon  makcs  use  of,  is  not  to  be  taken  a.s 
the  type  of  the  final  conclusion  of  any  investigation  which  he  would 
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tres  tabulas  coniparentiae  primac  (quales  posuimus)  factas  et 
pcnsitatas,  accingcndi  se  et  tentandi  opus  inierprctationis 
natiirae  in  affirmativa ;  tam  ex  instantiis  tabularum,  quam 
ex  iis  quae  alias  occurrcnt.  Quod  genus  tentamenti,  /^r- 
missioftem  intellecttis,  sive  interprctationcm  inchoaiam^  sivc 
vituiemiationem  primam  appellare  consuevimus. 

Vindemiatio  prima  de  forma  calidi. 
Animadvertcndum  autem  est,  formam  rei  Inesse  (ut  ex 
iis  quae  dicta  sunt  planc  liquct)  instantiis  universis  et  singulis, 
in  quibus  rcs  ipsa  incst^  ;  alitcr  cnim  forma  non  esset :  itaque 
nulla  plane  dari  potest  instaniia  coiitnidictoria.  Attamen 
longe  magis  conspicua  invenitur  forma  et  evidens  in  aliquibus 
instantiis,  quam  in  aliis ;  in  iis  videlicet,  ubi  minus  cohibita 
cst  natura  formae  et  impedita  et  rcdacta  in  ordinem  per 
naturas  alias.  Hujusmodi  autem  instantias,  elucesccniias  vel 
instantias  ostensivas  appellare  consucvimus",  Pcrgendum  ita- 
que  est  ad  vindemiaiionem  \psa.mprimam  de  forma  calidi. 

Per  utiivcrsas  et  singulas  instantias^  natura  cujus  Hmi- 
tatio  est  calor  videtur  csse  motus.  Hoc  autem  maxime 
ostenditur  in  flamma,  quae  perpetuo  movetur  ;  et  in 
liquoribus  ferventibus  aut  buHientibus,  qui  ctiam  per- 
petuo  movcntur.  Atquc  ostcndttur  etiam  in  incitatione 
sive  incremento  caloris  facto  per  motum  ;  ut  in  folltbus^^ 

recognise  as  just  and  legitiniate.  It  is  only  a  parcnthesis  in  the  general 
method,  whcreas  the  Exclusiva,  given  in  the  eighteenth  aphorism  of  Ihe 
second  book,  is  a  typc  or  paradigm  of  the  process  on  which  cvery  true 
induction  (inductio  vcra)  nmst  in  all  cases  depend.* 

•"  See  notes  on  Aphs.  i6,  17.  The  argument  would  have  been  perfcctly 
correct,  not  only  with  reference  to  'natures'but  also  with  refercnce  to 
*causcs/  if  he  had  said  that,  whcrcvcr  thc  supposed  form  i^,  thcrc  thc  thing 
itself  must  be.  Thus,  if  we  start  the  hypothesis  that  motion  is  causally 
Conncctcd  with  heat,  and  we  find,  as  a  matter  of  fact,  that  motion  is  always 
attended  by  an  increase  of  temperature,  the  hypothesis  becomes  an  ascer- 
taincd  truth,  We  can,  as  I  have  so  frequently  stited,  arguc  with  certainty 
from  the  cause  to  the  efftcl,  but  not  froni  thc  cffect  to  thc  cause. 

^  See  Aph.  24. 

■*  On  this  and  some  of  the  other  instanccs  here  alludcd  to,  see  notes 
above.  We  have  now  reached  a  point  at  which  tt  becomes  supcrfluous  to 
criticise  in  detail  either  the  instauces  themsclves  or  the  infcrences  based 
upon  them. 
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et  ventis  ;  de  quo  vide  Tnstant,  29.  Tab.  3.  Atque  simi- 
liter  in  aliis  modis  motus,  de  quibus  vide  Instant.  28.  et 
31.  Tab.  3.  Rursus  ostcnditur  in  extinctione  ignis  et 
caloris  pcr  omncm  fortem  compressionem,  quae  fraenaf 
et  cessare  facit  motum ;  de  qua  vide  Instant  30.  et  32. 
Tab.  3.  Ostenditur  etiam  in  hoc,  quod  onine  corpus 
destruitur  aut  saltem  insijjniter  alteratur  ab  omni  tj^ne 
et  calore  forti  ac  vehemcnti ;  undc  liquido  constat,  fieri 
a  calore  tumultum  et  pcrturbationem  et  motum  acrem 
in  partibus  internis  corporis,  qui  scnsim  vergit  ad  disso- 
lutionem*'. 

Intclligatur  hoc  quod  dlximus  de  motu  (nempe,  ut  sit  instar 
generis  ad  calorem),  non  quod  calor  generet  motum,  aut  quod 
motus  generet  calorem  (licct  et  haec  in  aliquibus^  vera  sint), 
scd  quod  ipsissimus  calor,  sive  quid  ipmm^  caloris,  sit  motus 
et  nihil  aliud  ;  limitatus  tamen  per  differentias  quas  mox  sub- 
jungemus,  postquam  nonnullas  cautioncs  adjccerimus  ad  evi- 
tandum  aequivocum. 

Calidum  ad  sensum  ^  res  respectiva  est,  et  in  ordine  ad 
hominem  non  ad  universum ;  et  ponitur  recte  ut  effectus 
caloris  tantum  in  spiritum  animalem.  Quin  etiam  in  seipso 
res  varia  est,  cum  idem  corpus  (prout  sensus  praedisponitur) 
inducat  perceptionem  tam  calidi  quam  frigidi ;  ut  patet  pcr 
Instant.  41.  Tab.  3. 

Neque  vcro  communicatio  caloris,  sivc  natura  cjus  transi- 
tiva  per  quam  corpus  admotum  corpori  calido  incalescit,  con- 
fundi   dcbct   cum  forma   calidi  *.     Aliud  cnim   est  calidum. 


••  This  is  well  and  correctly  stated,  though  Bacon  did  not  know  what 
becotnes  of  the  parts  of  the  liody,  on  'dissolution/ 

*  Heat  and  motion  arc  not  only  occasionally,  but  invariably  convertible 
or  capable  of  passing  into  each  other. 

*  To  W  fffn.  Here,  of  course,  form  is  used  unequivocally  for  *nature* 
or  'esscnce.*  Cp,  the  expressions  below:  'diflerenttas  veros,  quae  limitant 
motum,  et  constituunt  cum  in  formam  calidi;*  *forma  sive  definitio  veia 
caloris.* 

*  'Calidum  ad  sensum'  is  here  opposed  to  'calor/  the  former  being  an 
aJffection  of  our  organism,  the  latter  an  affection  of  the  body  itself. 

*  Heat  itself  is  dislinct  froni  its  pruductiun  or  cotninuoication.  This  Is 
all  that  Bacon  seems  to  mcan. 
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aliud  calcfactivum.  Nam  per  motum  attritionis  inducitur 
calor  absque  aliquo  calido  praccedente,  unde  excluditur  cale- 
factivum  a  forma  calidi.  Atque  etiam  ubi  calidum  efficitur 
per  approximationem  calidi,  hoc  ipsum  non  fit  ex  forma 
calidi,  sed  omnino  pendet  a  natura  altiore  et  niagis  com- 
muni;  viz.  ex  natura  assimilationis  sive  multiplicationis  sui ; 
de  qua  facienda  est  separatim  inquisitio^. 

At  notio  ignis  plebcia  est,  et  nihil  valet :  composita  enim 
est  ex  concursu  qui  fit  calidi  ct  lucidi  in  aliquo  corpore;  ut 
in  flamma  communi,  et  corporibus  accensis  usque  ad  ruborem. 

Remoto  itaque  omni  aequivoco,  veniendum  jam  tandem  est 
ad  differcntias  veras,  quae  limitant  motum  et  constituunt* 
eum  in  formam  calidi. 

Prima  igitur  differcniia  ca  cst,  quod  calor  sit  motus 
expansivus^,  per  quem  corpus  nititur  ad  dilatatioucm  sui, 
et  recipicndi"  se  in  majorem  sphacram  sive  dimcnsionem 
quam  prius  occupaverat.  Haec  autem  diffcrcutia  maxi- 
me  ostenditur  in  flamnia ;  ubi  fumus  sive  halitus  pinguis 
manifesto  dilatatur  et  aperit  se  in  flammam. 

Ostcnditur  etiam  in  omni  liquore  fervente,  qui  mani- 
festo  intumescit,  insurgitj  ct  emittit  bullas;  atque  urget 
proccssum  expandendi  se,  donec  vertatur  in  corpus  longe 
magis  extensum  et  dilatatum  quam  sit  ipsc  liquor;  viz, 
in  vaporcm  aut  fumum  aut  acrem ". 


■  See  Aph.  48,  '  Motus  undecimus.' 

•  In  the  langxiage  of  the  scholastic  logic,  the  diffcrentia  is  said  to  divide 
the  gcniis  and  to  constitute  the  species. 

'  In  Aph.  18,  Inst.  10,  he  rejects  'motum  expansi^nim,  secundum  totum/ 
and  in  the  third  difFerentia  assigned  in  this  Aphorism,  hc  dcscribcs  hcat  as 
*motus,  non  cxpansivus  uniformiter  secundum  totum,  sed  expansivus  per 
particulas  minorcs  corporis/  It  is  difficult,  however,  to  see  how  the 
minule  particles  of  a  body  could  be  expandeil  without  causing  thc  expan- 
sion  of  the  whole  body,  especially  as  Bacon  (see  Aph.  8)  rejrcted  the  idea 
of  a  vacuum  betwccn  the  particles.  As  a  fact,  all  bodies  (with  a  few 
exccption!=,  such  as  water  between  32"  and  39*^  Fahreuheit,  and  bismutb 
at  thc  moment  of  solidification)  expand  with  an  augmentation  of  tem- 
perature. 

•  This,  which  is  the  reading  of  thc  First  Edition,  miist  be  a  misprint  for 
*  recipiendum,'  Ihe  reading  of  the  sccond  and  most  subsequent  cditions. 

•  Cp.  aii  iiitcrcstiug  possage  on  the  cunvcrsion  of  solids  iato  liquids,  and 
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Ostenditur  etiam  in  omni  ligno  ct  combustibili 
fit  aliquando  exudatio,  at  semper  evaporatio. 

OstenditLir  etiam  in  colliquationc  metallorum,  quae 
(cum  sint  corporis  compactissimi)  non  facilc  inturaescunt 
et  se  dilatant;  sed  tamen  spiritus  eorum  ^",  postquam 
fuerit  in  se  dilatatus,  ct  majorcni  adeo  dilatationcm  con- 
cupicrit,  trudit  plane  et  agit  partes  crassiores  in  liquidum. 
Quod  si  etiam  calor  fortius  intendatur,  solvit  et  vertit 
multum  ex  iis  in  volatile. 

Ostcnditur  etiam  in  ferro  aut  lapidibus  ;  quae  licet  non 
liquefiant  aut  fundantur,  tamen  cmojliuntur.  Quod  etiam 
fit  in  baculis  ligni ;  quae  calefacta  paululum  in  cineribus 
calidis  flunt  flcxibilia. 

Optime  autem  cernitur  iste  motus  in  aere,  qui  per 
exiguum  calorem  se  dilatat  continuo  et  manifesto ;  ut 
per  Instant.  38.  Tab.  3. 

Ostenditur  etiam  in  natura  contrana  frigidi".  Frigus 
enim  omne  corpus  contrahit  ^  et  cogit  in  angustius;  adeo 
ut  per  intensa  frigora  clavi  excidant  ex  parictibus,  acra 
dissiliant,  vitrum  etiam  calefactum  ct  subito  positum  in 
frigido  dissiliat  et  frangatur.  Similiter  atir  per  levciTi 
infrigidationem  recipit  se  in  angustius;  ut  per  Instant. 
38.  Tab.  3.  Verum  de  his  fusius  dicctur  in  inquisitione 
de  Frigido, 

Ncquc  mirum  est  si  calidum  et  frigidum  edant  com- 
plurcs  actioncs  communes  (dc  quo  vidc  Instant.  32.  Tab. 
2)j  cum  inveniantur  duae  ex  sequentibus  differcntiis  (de 
quibus  mox  dicemus)  quae  competunt  utrique  naturae; 
licet  in  hac  differentia  (de  qua  nunc  loquimur)  actiones 
sint  ex  diametro  oppositae.  Calidum  enim  dat  motum 
expansivum  et  dilatantem,  Frigidum  autem  dat  motum 
contractivum  et  cocuntem.  ' 


of  liquids  into  vapours,  in  Herschers  Discoiirsc  on  the  Study  of  Nalural 
Philosophy,  §§  357,  358,  and  see  also  note  34  on  Aph.  33, 

^"  Notice  again  Ihe  curious  language  which  Bacon  eraploys  about  the 
'spirits'  of  inaniinate  objccts.     Cp,  i.  50,  ii.  7,  ii.  40,  &c. 

"  Here  again  we  have  the  conception  of  cold  as  a  positive  qualily. 

"  Thisisnotunivcrsally  true.  See  note 7 ahove.  Water-pipes,  for  instance, 
are  oftCD  burst  by  the  expansion  of  ice  at  the  xnoment  of  solidificatioo. 


p 


LTB.  TL  ao. 


401 


Semnda  diffcreniia  cst  modificatlo  prioris ;  haec  vide- 
licet,  quod  calor  sit  motus  expansivus  sive  vcrsus  circum- 
fcrcntiam;  hac  lege  tamcn,  ut  una  fcratur  corpus  sursum^^. 
Dubium  enim  non  est  quin  sint  motus  complures  mixti. 
ExempH  gratia ;  sagitta  aut  spiculum  simul  et  progre- 
dicndo  rotat,  et  rotando  progreditur,  Similiter  et  motus 
caloris  simul  cst  et  expansivus  et  latlo  in  sursum. 

Haec  vero  differentia  ostcnditur  in  forcipe,  aut  bacillo 
fcrrco  immisso  in  igncm  :  quia  si  immittatur  perpendi- 
culariter  tencndo  manum  supcrius,  cito  manum  adurit ; 
sin  ex  laterc  aut  inferius,  omnino  tardius. 

Conspicua  etiam  est  in  distillationibus  per  descenso- 
rium;  quibus  utuntur  homincs  ad  flores  delkatiorcs,  quo- 
rum  odores  facile  evanescunt.  Nam  hoc  rcpcrit  indus- 
tria,  ut  collocent  ignem  non  subter  sed  supra,  ut  adurat 
minus  '"*.  Ncque  enim  flamma  tantum  vei^it  sursum,  sed 
etiam  omne  calidum. 

Fiat  autem  expcrimentum  hujus  rei  in  contraria  natura 
frigidi :  viz.  utrum  frigus  non  contrahat  corpus  desccn- 
dcndo  dcorsum,  qucmadmodum  calidum  dilatat  corpus 
ascendendo  sursum.  Itaque  adhibeantur  duo  bacilla  fcr- 
rca,  vcl  duo  tubi  vitrei,  quoad  cactcra  parcs,  et  calcfiant 
nonnihil ;  et  ponatur  spongia  cum  aqua  frigida,  vel  nix, 
subter  unamj  et  similiter  super  alteram.     Existimamus 


"  In  goses  .ind  liquids,  thc  hcated  particles.  being  expanded,  and  so 
occupying  more  spacc  in  proportion  to  thcir  density,  ascend,  while  the 
particles  not  yct  eqmdly  heated  remain  slationary,  or  dcscend.  This  mode 
of  diflusion  of  heat  is  called  Convection.  See  TyndaU*s  Heat  a  Mode  of 
Motion,  §§  231,  J22,  Thcre  is,  of  coursc,  no  analogous  phenomcnon  in 
the  case  of  solids.  Bacon's  example  of  '  Ihe  tongs  and  poker '  is  purely 
fanciful,  the  itlea  h.iving  probably  arLsen  from  the  fact  that,  in  order  to 
make  them  stand  upright,  they  must  be  planted  morc  firmly  in  the  fire, 
and  so  cxpQsed  to  a  larger  amount  of  hcat,  thjn  when  placed  horizontally. 
Moreovcr,  the  heat  radiated  from  the  fire  upwards  in  Ihe  dircction  of  the 
chimney  is  usually  much  greatcr  than  that  radi.itcd  sidcwa)*s. 

It  will  bc  seen  from  what  is  bcre  saidj  that  thb  second  dificrentiation  ts 
delusive. 

^*  Heat  being  propagated  in  liquids  both  by  convection  and  conduction, 
and  morc  in  thc  (ormer  way  than  the  latter,  it  will  be  pl.iin  from  the  last 
note  that  il  ascends  in  them  morc  quickly  than  it  desccnds.  Htnce,  a 
Uquid  vtill  bc  vvjrmcd  morc  slowly  by  a  firc  above  ihan  by  a  firc  below. 
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enim  cclenorem  forc  rcfrigerationem  ad  cxtremitates  In 
eo  bacillo  ubi  nix  ponitur  supra  quam  in  eo  ubi  iiix 
ponitur  subtcr :    contra  ac  fit  in  calido. 

Tcrtia  diffcrentia  ea  est ;  ut  calor  sit  motus,  non.  ex- 
pansivus  uniformiter^"  secundum  totum,  sed  expansivus 
pcr  particulas  minores  corporis ;  et  simul  cobibJtus  et 
repulsus  et  reverberatus,  adco  ut  induat  motum  alter- 
nativum^**  et  perpetuo  trepidaiitcm  ct  tcntantem  et  niten- 
tcm  et  ex  repcrcussione  irntatuni  \  unde  furor  ille  ignis 
et  caloris  ortum  habet. 

Ista  vero  diffcrcniia  ostenditur  maxime  in  flamma  et 
liquoribus  bullientibus ;  quae  perpetuo  trepidant,  et  in 
parvis  portionibus  tumcnt^  et  rursus  subsidunt- 

Ostenditur  ctiam  in  its  corporibus,  quac  sunt  tam  durae 
compagis  ut  calefacta  aut  ig^nita  non  intumescant  aut 
dilatentur  mole;  ut  fcrrum  ignitum^^  in  quo  calor  est 
accrrimus. 

Ostenditur  etiam  in  hoc,  quod  per  frigidissimas  tem- 
pestates  focus  ardeat  acerrime*^. 

"  That  is  to  say,  some  particles  are  healed  before  others,  and,  con- 
s^quently,  the  whole  mass  is,  at  any  given  time,  hcated  uncqually  in  its 
different  parts.  This  circumstance  does  not,  however,  prevent  the  cxpan- 
sion  of  the  body  as  a  whole,  which  must  be  a  necessary  consequence  of  the 
expan>  on  of  evcn  a  portion  of  its  constituent  particles.     See  note  7  above. 

"  This  description  scems  to  be  a  rcmarkable  anticipation  of  the  Undu- 
latory  Theory  of  Heat.  Cp.  Tyndall,  Heat  a  Mode  of  Motion,  §  339: 
'  Let  us  now  rcvert  for  a  moment  lo  our  fundamental  conceptions  regard- 
ing  radiant  heat.  Its  origin  is  an  oscMlalory  motion  of  the  ultimate  par- 
ticles  of  niatter — a  motion  taken  up  by  the  ether,  and  propagated  ihrough 
it  in  wavcs.  Thc  particlcs  of  cthcr  in  thcse  wavcs  do  not  oscillatc  in  the 
sanie  manner  as  the  parlicles  of  air,  in  the  case  of  sound.  The  air-particles 
move  to  and  fro,  in  the  direction  in  which  the  sound  travels ;  Ihe  ether 
particles  move  to  and  fro,  across  the  line  in  which  the  light  travels.  The 
undulations  of  the  air  are  longitudinal,  those  of  the  ether  transversal. 
The  cther  waves  rcscmblc  more  thc  ripples  of  watcr  than  they  do  Ihe 
aerial  pulses  which  produce  sound.' 

"  ScG  note  on  Aph.  18,  Inst.  10. 

'"  See  note  on  Aph.  13,  Inst.  36. 

Bacon's  thcorics  are  in  advance  of  his  proofs.  Most  of  the  instances 
collected  under  this  *  Third  Dilferentia  *  are  of  littlcj  if  any,  value  towards 
proving  the  couclusion. 
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Ostenditur  etiam  in  hoc,  quod  cum  extcnditur  aer  in 
"vitro  calendari  absque  inipedimento  aut  repulslone,  uni- 
formiter  scilicct  ct  aequalitcr,  non  percipiatur  calor. 
Etiani  in  vcntis  concluaisj  licct  crumpant  vi  maxima, 
tamen  non  pcrcipitur  calor  insignis ;  quia  scilicet  motus 
fit  secundum  totum,  absquc  motu  altcrnante  in  parti- 
culis.  Atque  ad  hoc  fiat  cxpcnmcntum,  utrum  flamma 
non  urat  acrius  versus  latcra  quam  in  medio  flammae. 

Ostenditur  etiam  in  hoc,  quod  omnis  ustio  transigatur 
per  minutos  poros  corporis  quod  uritur;  adeo  ut  ustio 
subruat  et  penetret  et  fodicct  et  stimulet,  perinde  ac  si 
cssent  infinitae  cuspides  acus.  Itaque  ex  hoc  Illud  etiam 
iit,  quod  omnes  aquae  fortes  (si  proportionatac  sint  ad 
corpus  in  quod  agunt)  edant  opera  ig^nis,  ex  natura  sua 
corrodente  et  pungentc. 

Atquc  ista  differentia  (dc  qua  nimc  diclmas)  communis 
est  cum  natura  frigidi ;  in  quo  cohibetur  motus  contrac- 
tivus  per  renitentiani  expandendi ;  quemadmodum  in 
calido  cohibetur  motus  expansivus  per  renitentiam  con- 
trahendi. 

Itaque  sive  partes  corporis  penetrent  versus  intcrius 
sivc  pcnctrcnt  vcrsus  exterius,  similis  est  ratio;  licet 
impar  admodum  sit  fortitudo ;  quia  non  habemus  hic 
apud  nos  in  superficie  terrae  ahquid  quod  sit  impense 
frigidum.     Vide  Instant.  27.  Tab.  9. 

Quarta  differentia  cst  modificatio  prioris :  hacc  scilicct, 
quod  motus  ille  sttmulationis  aut  penetrationis  dcbcat 
esse  nonnihil  rapidus  ct  minime  lentus;  atque  fiat  etiam 
per  particulas,  Jicet  minutas ;  tamcn  non  ad  extremam 
subtilitatcm,  sed  quasi  majusculas  ^'■'. 

Ostcnditur  hacc  differentia  in  comparatlonc  opcrum 
quae  edtt  ignis  cum  iis  quae  edit  tempus  sive  aetas. 
Aetas  enim  sive  tempus  arefacit,  consumit,  subruit,  et 
incinerat,    non    minus    quam    ignis ;    vel    potius    longe 


"  This  Uost  c^u.aiification  is,  of  cotirsc,  erroncous,  and  scems  to  have 
been  suggested  by  ihc  fancirul  contrast,  dr.iwn  below,  between  time  and 
fire.  Heat  is  a  motion  of  thc  ulumate  particles  of  matter,  whatever  those 
may  be. 
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subtilius :  sed  quia  tnotus  ejusmodi  est  lentus  admodum 
et  per  particulas  valde  exiles,  non  percipitur  calor. 

Ostenditur  etiam  in  comparatione  dissolutionum  ferri 
et  auri2°.  Aurum  enim  dissolvitur  absque  calore  exci- 
tato ;  ferrum  autem  cum  vehementi  excitatione  caloris, 
licet  simili  fere  intervallo  quoad  tempus.  Quia  scilicet 
in  auro,  ingressus  aquae  separationis  est  clemens  et  sub- 
tiliter  insinuans,  et  cessio  partium  auri  facilis ;  at  in  ferro, 
ingressus  est  asper  et  cum  conflictu,  et  partes  ferri  habent 
obstinationem  majorem. 

Ostenditur  etiam  aliquatenus  in  gangraenis  nonnulHs 
et  mortificationibus  carnium ;  quae  non  excitant  magnum 
calorem  aut  dolorem,  ob  subtilitatem  putrefactionis. 

Atque  haec  sit  Prima  Vindemiatio^  sive  Interpretatio  in~ 
choata  de  Forma  Calidi,  facta  per  Permissionem  Intellectus. 

Ex  Vindemiatione  autem  ista  Prima^  forma  sive  definitio 
vera^^  caloris  (ejus  qui  est  in  ordine  ad  universum,  non  rela- 
tivus  tantummodo  ad  sensum)  talis  est,  brevi  verborum  com- 
plexu :  Calor  est  motus  expansivus^  cokibitus,  et  nitens  per 
partes  minores.  Modificatur  autem  expansio :  ut  expandendo 
in  ambitum'^^y  nonnihil  ta^nen  inclinet  versus  superiora^^, 
Modificatur  autem  et  nixus  ille  per  partes ;  ut  non  sit  omnino 
segnis,  sed  incitatus  et  cum  impetti  fionnuUo. 

Quod  vero  ad  Operativam  attinet,  eadem  res  est.  Nam 
designatio  est  talis :  Si  in  aliquo  corpore  naturali  poteris  ex- 
citare  motum  ad  se  dilatandum  aut  expandendum ;  euinque 
motum  ita  reprimereet  in  se  vertere,  utdilatatio  illa  non  procedat 
aequaliter,  sed  partim  obtineat^  partim  retrudatur  ;  proculdubio 
generabis  calidum:  non  habita  ratione,  sive  corpus  illud  sit 
elementare  (ut  loquuntur),  sive  imbutum  a  coelestibus  '^* ;  sive 


■**  He  is  here  alluding  to  the  instances  given  under  Aphs.  ii  (19)  and 
13  (25),  relating  to  the  chemical  dissolution  of  iron  and  gold  respectively. 

"^  Notice  that  *  form  '  is  here  identiBed  with  definition, 

■■  AU  round,  in  all  directions. 

*"  See  note  13  above. 

**  Spectrum  analysis  has  recently  shown  that  *celestial  *  and  'terrestrial ' 
or  '  elementary '  bodies  are  of  much  the  same  chemical  composition.  The 
common  opinion  in  Bacon's  time,  inherited  from  the  Peripatetics  (see  De 
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luminosum,  sive  opacura  ;  sive  tenue,  sive  densum  ;  sive  loca- 
liter  expansum,  sive  intra  claustra  dtmensionis  primae  conten- 
tum ;  sivc  vergens  ad  dissoiutionem,  sive  mancns  in  statu  ; 
sivc  animal,  sive  vegetabile,  sive  minerale,  sive  aqua,  sive 
olcum,  sive  acr,  aut  allqua  alia  substantia  quaccunque  susceptiva 
motus  praedicti.  Calidum  autem  ad  sensum  res  eadem  est ; 
sed  cum  analogia*'',  qualis  competit  sensui.  Nunc  vero  ad 
ulteriora  auxiJia  procedendum  est-^ 

XXL 

Post  Tabulas  compartfttiac  primae  et  rejcctionem  sive  ex- 
clusivam^  nec  non  vindemiationcm  primam  factam  secundum 
eas,  pergendura  est  ad  reliqua  auxilia  intellectus  circa  inter' 
prctationcm  naiurac  et  indttctiomm  veram  ac  perfectam.  In 
quibus  proponendis,  uhi  opus  erit  tabulis,  proccdemus  super 
calidum  et  frigidum  ;  ubi  autcm  opus  erit  tantum  exemplis 
paucioribus,  proccdemus  pcr  alia  omnia ;  ut  ncc  confundatur 
inquisitio,  et  tamen  doctnna  versetur  minus  in  angusto. 

Coelo,  i.  3,  ii.  7,  and  other  placeir]ij  ^vas  that  llie  heavenly  bodies  are  com- 
posfd  of  an  entirely  dilTcrcnt  substancc  (a  fifth  esscncc,  or  element)  from 
tliose  which  enter  Into  the  coni[>osition  of  sublunary  bodies.  Bacon, 
whilc  opposing  this  opinion,  adinits  that  there  is  no  doubt  *quin  regiones 
fiub  luna  posiiae  ct  supra,  una  cum  corporibus  qnae  sub  iisdem  spatiis  con- 
tinentur,  multis  et  magnis  rebus  differant.*  See  Descriptio  Globi  Intellec- 
tualis,  cap.  7  (E.  and  S.,  vol.  iii.  p.  748,  &c.). 

On  the  cxpression  ^imhuium  a  coelcstibus,'  cp.  what  Bacon  says  on 
Astrology  in  De  Augmcnlis,  iii.  4  (E.  and  S.,  vol.  i.  pp.  554-60). 

^"^  By  this  explanation  he  means  that  thc  '  calidum  ad  seiisum  '  is  simply 
thc  *calidum  in  se '  in  its  nfhtfhn  to  our  senses.  *  Calor,'  as  perceived  by 
us,  is  modified  by  thc  condiiion  of  the  percipient. 

"^  Mr,  Kilis  (pp.  a66,  267)  has  an  intercsting  nolc  on  various  points 
connected  with  the  •  Inquisitlo  de  forma  calidi.'  It  is  too  long  to  quote, 
but  the  student  may  refer  lo  it  with  advantage,  bearing  in  mind,  however, 
that  the  dynamical  thcory  of  hcat  has  gaincd  considcrahly  in  evidcnce 
sincc  the  time  at  which  Mr.  Ellis  wrote.  Most  of  the  points  touched  on  in 
this  note  have  bcen  mentioncd  by  me  in  the  course  of  my  own  annotations. 

The  *  ultcriora  auxilia*  are  dcsigned  for  the  purpose  of  perfecting  the 
'Exclusiva/  for  which  purpose  the  Tables  alone  are  not  supposed  to  be 
sufficient.  The  ncccssary  impcrfcction  of  his  mcthod,  in  ihe  present  state 
of  knowledge,  and  with  the  present  modes  of  enquiry,  is  acknowledged 
by  Bacon  himscU  in  Aph.  19. 

To  the  parenthetical  character  of  the  Aphorism  just  concluded  I  have 
already  drawn  attention  in   the  extracts  from  Mr,  Ellis*  General  Prefacc 
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Dicemus  itaque  primo  loco,  de  Praerogativis  Insiatitiarnm^: 
sccundo"*,  de  Adminiadis  Indnciionis :  tertio,  de  Rectijicaiione 


''  So  callcd  from  thc  *Tribus  Praerogativa'  which,  beinj?  selected  by 
lot,  voted  first  in  the  *  Gomitia  Tributa  *  ot"  thc  Romans,  and  thus  afTorded 
an  indication  of  the  mode  in  which  the  other  tribes  were  likcly  to  vote. 
Its  votc  also  frequently  exercised  a  considerable  influence  on  thesucceed- 
ing  voles. 

*  By  the  prcrogativcs  of  instances/  says  Sir  John  Hcrschel  (Disconrse  on 
the  Study  of  Natural  Philosophy,  §  190),  *Bacon  uiiderstands  characteristic 
phenomena,  selected  from  the  great  miscell  meous  mass  of  facts  which 
occur  in  nature,  and  which,  by  their  number,  indistinctness,  and  com- 
plication,  tend  rather  to  confuse  than  to  direct  thc  mind  in  its  search 
for  causes  and  general  heads  of  induction.  Phenomena  so  sclected  on 
account  of  some  pcculiarly  forcible  way  in  which  they  strike  the  reason, 
and  impress  us  wilh  a  kind  of  sense  of  causatton,  or  a  particular  aptitude 
for  generalisalion,  he  considers,  and  justly,  as  holding  a  kind  of  prerogalive 
dignily,  and  clatining  our  first  and  cspecial  attention  in  physical  cnquirics/ 

On  the  more  important  of  these  'praerogativae  instantiarum  '  some  ex- 
cellent  remarks  and  illustrations  will  be  found  in  Hcrschers  Discourse, 
&c.,  W  190-300,  Phiyfair's  Preliminary  Dissertation  to  the  Encyclopaedia 
Britannica,  Scction  2,  and  Dr.  Hippus'  Account  of  the  Novum  Organum, 
Part  ii,  in  the  Library  of  Useful  Knowledge  (which,  however,  borrows 
largely  from  Playfair'»  Disserta(ion)-  From  these  sources,  I  shall,  as  we 
proceed,  cxtract  what  appears  to  me  most  valuable. 

In  the  'General  Preface  to  the  Philosophical  Works,'  Mr.  EUis  remarks 
that  *to  the  word  instance  Bacon  givcs  a  widc  range  of  signification.  It 
corresponds  more  nearly  to  ohervation  than  to  any  othcr  term  wbich  is 
used  in  modem  scientitic  language/ 

^"  Cp.  the  passage  at  the  end  of  ihe  book :  *  Nunc  vero  ad  adminicuia  et 
rectificationei  imiuctionisi  et  deinceps  ad  concreta^  et  latentes  proeeistUy  et 
latentes  schematismaSf  et  rcliqua,  quae  aphorismo  ri.  ordine  proposuimus, 
pergendum.*  In  this  passage  *ad  concreta*  seems  to  answcr  to  ihe 
'  Variatio  Inquisitionis  pro  Natura  Subjecti '  of  the  text,  and,  perhapSf 
'  Latentes  Proccssiis  eL  Latentes  Schematismi*  to  the  *  Dcductio  ad^ 
Praxin,'  though  M.  Bouillct  rcfers  these  also  to  the  Vaiiatio  Inquisitionis, 

Mr.  Ellis  (General  Preface,  p.  43)  observcs  that  the  practical  uiility 
of  the  prerogative  instanccs  would  have  been  explained  when  Bacxjn  came 
to  spcak  of  ihe  Adminicula  Iruiuctionis.  M.  Bouillet,  on  the  other  hand, 
Ihinks  that  the  '  Adminicula  Inductionis'  wcre  to  embracc  the  *Minis- 
tratio  ad  Sensum  '  and  *Ministratio  ad  Memoriam,*  mcntioncd  in  Aph. 
10,  He  refers  to  the  conclusion  of  Aphs.  43  and  43,  and  qnotcs  from  the 
Partis  Secundae  Deiineatio  the  words  '  ministratio  ad  rationem  cui  minis- 
trationcs  duae  priores  subniinistrant.'     Sec  E.  and  S,,  vol.  iii.  p.  553. 

In  M.  BouilIet*s  note  on  this  Aphorism,  there  is  an  attempt  to  detcrmine 
thc  cxact  charactcr  of  these  missing  parts  of  thc  Novuin  Organum, 
and,  where  possible,  to  suppty  thcm  from  othcr  portions  of  BacoD*s  works. 
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Inductionis :  quarto,  de  Variatione  Inquisitionis  pro  Natura 
Sitbjccti:  qiiinto --'j  de  Praerogativis  Naturarum  quatenus  ad 
inquisitioncm,  sivc  dc  co  quod  inquirendum  est  prius  et  poste- 
rius :  sexto,  de  Terminis  Inquisitionis^  sive  de  synopsi  omnium 
naturarum  in  universo :  septinio,  de  Dcductione  ad  Praxin^ 
sive  de  eo  quod  est  in  ordine  ad  Hominem  :  octavo'''^,  de  Para- 
sce^fis  ad  Inquisitionem :  postremo  autemj  de  Scala  Ascensoria 
et  Descensoria  Axiovtatum, 


XXII. 
Inter    Prcurogativas    Instantiarum  ^'^^ 


pnmo    proponcmus 


The  attempt  is  interesting  and  ingenious,  but  it  is  too  conjectural,  as  well 
as  too  lengthy,  to  admit  of  bejng  reproduced  here.  The  reiider,  however, 
would  do  well  to  comparc  with  this  Aphorism  the  Parlis  Secundae  De- 
lineatio  (E.  and  S.,  vol.  iii.  pp.  547-57). 

*•  He  seems  herc  to  contemplate  thc  arrangement  of  the  simple  natnrcs, 
or,  at  least,  thc  principal  ones,  in  a  kind  of  hierarchy,  according  to  their 
relative  importance,  as  in  the  sixth  division  he  designs  an  exhaustive 
enumeration  of  theui. 

'"  Towards  this  division  we  have  a  contribution  in  thc  tract  printed 
at  the  cnd  of  thc  first  edition  of  thc  Novum  Organum,  entiticd  '  Parasccue," 
&c.  Bacon  expresslysays  in  the  Introduction  to  it ;  *  Huic  autem  rci  locus 
proprius  foret  quum  ad  Parasceuas  Inquisitionis  ordinc  devcntiim  fuerit. 
Hoc  vcro  pracvertere,  nec  locum  proprium  expectare,  consultius  nobis 
videtur.' 

"  In  Aph.  53,  these  Praerogativae  Instantianim  are  divided  into  such  as 
are  concemcd  'circa  partem  informativam '  (1-20,  of  which  1-15  'juvant 
intcllectum/  16-30  'juvant  scnsum '),  and  such  as  are  conccnied  'circa 
partera  operativam  '  (31-37).  Kor  further  subdivUions,  sce  the  Aphorism 
itsclf. 

This  portion  of  the  Novum  Organum,  it  must  be  confcssed,  is  defective 
in  arrangemcnt,  nor  does  it  supply  any  systematic  set  of  rulcs  fnr  thc 
investigation  of  nature.  !t  consists  rather  of  a  miscellaneous  collection 
of  remarks,  hints,  and  directions,  many  of  which  are  exccedingly  valuable 
and  suggcstive,  though  oftcn  cxprcssed  in  fanciful  language  and  often 
illustrated  by  examples  which  we  should  now  deem  worthless  and  unsci- 
entiftc.  Of  Bacon's  terminology,  howevcr,  I  may  rcmark  that  it  has  at 
least  been  so  felicitously  selected,  as  in  many  cases  to  have  lcft  a  per- 
manent  mark  on  the  language,  as,  for  example,  in  the  exprcssions  *  Crucial 
Instancc,*  'Glaring  Instance,'  *  Clandestine  Instance,'  and  the  like. 

In  the  Partis  Secundae  Delineatio  (E.  and  S.,  vol.  iif.  p.  556),  the  Prae- 
rogativa  Instantiae  togclher  with  the  Pracrogativa  Inqulsiti  are  describad 
as  constit!iting  the  *  inquisitionis  contractio,'  which  has  for  its  office  '  ut 
non  tantum  in  inviis  via,  sed  in  viis  compendium,  ct  tanquam  linea  recta 
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Instautias  SoUtarias^.  Eae  autem  sunt  solitariat\  quae  exhi- 
bcnt  naturam  de  qua  fit  inquisitio  in  talibus  subjectis,  quae  nil 
habent  commune  cum  aliis  subjectis,  practer  illam  ipsam 
naturam  ;  aut  rursus  quac  non  cxhibcnt  naturam  de  qua  fit 
inquisitio  in  tahbus  subjectis,  quae  sunt  similia  per  omnia  cum 
aliis  subjectis,  praeterquam  in  illa  ipsa  natura.  Manifestum 
enim  est  quod  hujusmodi  instantiae  tollant  ambages,  atquc 
accelerent  et  roborent  cxdusivam''^ ;  adeo  ut  paucae  ex  illis 
sint  instar  multarum. 

Excmpli  gratia:  si  fiat  inquisitio  de  natura  Coloris^^^  In- 
stantiae  Solitariac  sunt  prismata,  gemmae  chrystallinae,  quae 
reddunt  colores  non  solum  in  se  sed  exterius  supra  parictem, 

quae  per  ambages  et  flexus  secet,  ex  indiciis  nostris  innotescat.*  *  Itaque 
docebimus  primo,'  he  goes  on  to  say,  *  quales  sint  illae  instantiae,  sive 
experimenta,  quae  ad  illuminationem  prae  caeteris  excellant,  adeo  ut 
paucae  idcm  quod  aliac  plurcs  pracstent.  iloc  enira  et  moli  ipsius  his- 
toriae,  ct  discurrcndi  laboribus  parcit/ 

"  Bacon  could  hardly  have  commenced  with  a  more  promising  example 
of  his  '  prerogatives.'  It  is  curious  that  thc  two  divisions  of  the  *  instantiae 
solitariae'  correspond  respecLively  with  Miirs  Methods  of  Agreement  and 
Difference.  To  quote  what  I  have  said  elscwhere  (Inductive  Logic,  jrd 
Ed.,  p.  146) :  '  In  the  Method  of  Difforence,  the  instances  agree  in  every- 
thing,  except  in  the  posscssion  of  two  circumstances  which  are  present  in 
tbe  one  instance  and  absent  in  the  other.  In  the  Method  of  .^grecmcnt, 
the  various  instances  compared  (for  here  we  generally  require  raore  llian 
Iwo  instances)  agree  in  nothing,  cxcept  in  the  possession  of  two  circum- 
stances  which  are  common  lo  all  the  instances.'  Hcre,  of  course,  the 
*two  circumstanccs*  arc  thc  *  natura  dc  qua  fit  inquisitio'  and  the  assigncd 
cause.  The  cogency  t>f  these  methods  is  almost  evident  from  the  state- 
ment  of  them.  *  1  he  Method  of  Agrccment,*  says  Mr.  Mill,  'stands  oa 
the  ground  that  whatever  can  be  eliminated,  is  not  connccted  with  the 
phenomenon  by  any  law.  The  Mcthod  of  Dilference  has  for  its  foundation 
tHat  whatever  can  not  be  eliminated,  w  connccted  with  the  phenomenon  by 
a  law/ 

**  The  second  division,  answering  to  the  Method  of  Difference,  does 
more  Ihan  this.  If  its  conditions  were  perfectly  satisfied,  it  would  demon- 
stratc  the  truth  of  the  assigncd  causc. 

^*  Bacon  is  no  lcss  happy  in  his  example  than  in  his  nile.  *  He  con- 
clude^,'  says  Prufessor  Playfair,  *  thal  colour  is  nothing  else  than  a  modi- 
ficntion  of  Ihe  rays  of  light,  produced,  in  the  first  casc,  by  the  diffcrent 
degrces  of  incidence ;  and,  in  thc  second,  by  ihe  texturc  or  constitution  of 
the  surfaccs  of  bodics.  He  may  be  considered  as  very  fortunate  in  fixing 
on  these  examples ;  for  it  was  by  means  of  them  that  Newton  afterwurds 
found  out  the  composition  of  light.' 
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item  rores,  &c.  Istae  enim  nil  habent  communc  cum  coloribus 
fixis  in  floribus,  gemmis  coloratis,  mctallis,  lignis,  &c.,  praeter 
ipsum  colorem.  Unde  facile  colligitur,  quod  color  nii  aliud 
sit  quam  modiftcatio  imaginis  lucis  immissae  et  rcccptae :  in 
priore  genere,  per  gradus  diversos  incidcntiae ;  in  posteriore, 
pcr  tcxturas  ct  schematismos  varios  corporis.  Istac  autem 
Instantiac  sunt  Sotitariae  quatenus  ad  similitudincm  '^^. 

Rursus  in  eadem  inquisitione,  venae  distinctae  aJbi  et  nigri 
in  marmoribus,  et  variegationes  colorum  in  floribus  cjusdem 
speciei,  sunt  histantiac  Sotitariac.  Album  cnim  et  nigrum 
marmoris,  et  maculae  albi  et  purpurei  in  fioribus  garyophylli  ***', 
convcniunt  fcrc  in  omnibus  praeter  ipsum  colorcm.  Unde 
facilc  colligitur,  colorem  non  multum  rei  habcrc  cum  naturis 
alicujus  corporis  intrinsecis,  sed  tantum  situm  esse  in  positura 
partium  crassiori  et  quasi  mechanica.  Istae  autem  Instantiae 
sunt  Sotitariae^  quatenus  ad  discrcpantiam.  Utnmque  autem 
genus  Instantias  Solitarias  appellare  consuevimus ;  aut 
Ferinas^'^,  sumpto  vocabulo  ab  astronomis. 

XXIII. 
Inter  praerogativas  instantiarumj   ponemus   secundo  loco 
Iftstantias  Migrantes^,     Eae  sunt,  in  quibus  natura  inquisita 


"  It  will  be  noticed  thai  the  very  cxpressions  '  Method  of  Ap*cement ' 
and  '  IVIethud  of  Difference*  all  but  OLCur  in  the  Test. 

**  More  properly  Caryophilli,  rrom  Ko(i\>6(f>v\\QV.  The  name,  wilh  Bacon, 
probably  dcsignatcs  pinks,  carnalions,  and  clovcs. 

"  Mr.  Kitchin  jnvcs  up  this  word  in  despair.  I  have  Httle  doubt  that 
Mr.  Ellis  is  right  in  his  conjccture  that  it  is  uscd  (possibly  by  an  ac- 
cidcntal  sub-^litution)  for  fsralUy  which  is  thus  defined  in  thc  Lexicon 
Matheinaticum  of  Hieronymus  Vitalis,  publishcd  at  Paris  in  i6fi8 :  •  Feralis, 

IS.C.] 

apud  Astronomos  dicitur  plancta,  quando  fuerit  in  loco,  ubi  nxillam  cum 
reliquis  famiiiaritatem  habet :  quod  quidem  maximum  cst  dctrimentum, 
et  potissime  attenditur  in  Luna,  quae  prolnde  in  co  casu  appellatur  Agrestis, 
cursu  vacua,'  &c. 

"  Cp.  thc  Tabula  Graduum  of  Aph.  13,  and  MilKs  Method  of  Con- 
comitant  Variations. 

*  Bacon*»  "  travelling  instances  "  are  those  in  which  the  nature  or  qu.ility 
ander  investigation  **  travels/'  or  varics  in  dcgree ;  thus  affording  an 
indication  of  a  cause  by  a  gradation  of  intensity  in  the  cffcct.  Onc  of 
his  instances  is  vcry  happy,  being  that  of  *  paper,  which  Is  whitc  whcn 
dry,  bul  proves  less  so  when  wet,  and  comcs  nearer  to   the  state  of 
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migrat  ad  generationem,  cum  prius  non  cxisteret;  aut  contra 
migrat  ad  corruptionem,  cum  prius  existeret.  Itaque  in 
iitraquc  antistrophe,  instantiae  tales  sunt  semper  geminac'"; 
vcl  potius  una  instantia  in  motu  sive  transitu,  producta  ad 
periodum  adversam.  At  hujusmodi  instantiae  non  solum 
accelcrant  et  roborant  cxxlusivam^  sed  etiam  compcllunt 
affirmativam  sive  formam  ipsam  in  angustum.  Necesse  est 
enim  ut  forma  rci  sit  quippiam,  quod  per  hujusmodi  migra-- 
iioncm  indatur,  aut  contra  per  hujusmodi  migratiom^m  tollatur 
et  destruatur.  Atque  Ucet  omnis  exclusio  promoveat  affirma~ 
tivam^  tamcn  hoc  magis  directc  fit  in  subjccto  eodem  quam 
in  divcrsis.  Forma  autcm  (ut  cx  omnibus  quac  dicta  sunt 
manifesto  liquet)  prodens  se  in  uno  ducit  ad  omnia.  Quo 
autcm  simplicior  fuerit  migratio,  eo  magishabcnda  est  instantia 
in  pretio.  Praeterea  Instantiae  Migrantes  magni  sunt  usus 
ad  partem  operativam ;  quia  cum  proponant  formam  copu- 
latam  cum  efficiente  aut  privante,  pcrspicue  designant  praxin 


transparency  upon  the  exclusion  of  the  air,  and  admission  of  ^vater, 
In  reading  this,  and  many  other  instances  in  the  Novum  Organum,  one 
would  almost  suppose  (had  it  been  written)  that  its  author  had  takea 
theni  from  Newton's  Optics. 

*The  traveliing  instanccs,  as  well  as  what  Bacon  terms  "frontier  in- 
stanccs,"  are  cases  in  which  we  are  enabled  to  trace  that  general  law 
which  seems  to  pervade  all  nature — the  law,  as  it  is  termed,  of  continuity, 
which  is  cxpressed  in  the  well-known  sentence,  "  Natura  non  agit  per 
saltum,"*     Herschel,  §§  198,  199. 

Professor  Playfair  remarks  :  '  The  mincral  kingdom  is  the  grcat  Ihealre 
of  ihe  instantiae  migrantejj  where  the  same  nature  is  seen  in  all  gradations, 
from  thc  most  perfect  state,  till  it  become  entircly  evancscent.  Siich  are 
the  shells  which  we  see  so  perfect  in  figure  and  structnrc  in  limcstone,  and 
gradually  losing  themsclves  in  the  Hncr  marbles,  till  theycan  no  longer  be 
distingutshed.  1  he  use,  also,  of  one  such  fact  to  explain  or  inlerpret 
anutlier,  is  nowherc  so  well  seen  as  in  the  history  of  the  mineral  kingdom.' 

It  miy  be  addcd,  howovcr,  that  thc  application  of  this  method  to  com- 
paralive  anatomy,  to  physiology,  and  to  thc  comparative  stiidy  of  law, 
morals,  politics,  art,  &c.,  is,  at  least,  as  interesiing  and  inslructive  as  Hs 
applicatlnn  to  mineralogy.  See  my  Inductive  Logic  under  Ihe  head  of 
*  Method  of  ConcomiLant  Varialions.* 

At  thc  inslant  when  the  phenomenon  is  actually  generated,  or  actually 
vanishcs,  the  instance  falls  under  thc  Method  of  Difference.  See  note 
46  bclow. 

^"  That  is,  as  one  quality  is  making  its  appearance,  the  other  is  vanish- 
ing;  thus,  as  transparency  vanishes,  whiteness  appears^  and  vice  rersa. 
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in  aliquibna;  undc  facilis  ctiam  est  transitus  ad  proxima. 
Subest  tamen  \i\  ilJis  noiinihi]  periculi,  quod  indiget  cautione; 
hoc  vidclicct,  nc  formam  nimis  retrabant  ad  efficicntem  **',  ct 
intellectum  pcrfundant  vel  saltem  perstringant  falsa  opinione 
de  forma  ex  intuitu  efficicntis.  Efficiens  vero  semper  ponitur 
nil  aliud  csse  quam  vchiculum  sive  deferens  formac.  Vcrum 
huic  rei,  per  cxdusivam  legitime  factam,  facile  adhibetur 
remcdium'*^ 

Proponcndum  itaquc  cst  jam  excmplum  insianiiac  migraniis. 
Sit  natura  inquisita  Candor  sive  Albedo:  instaniia  migrans 
ad  gencrationem  est  vitrum  integrum  et  vitrum  pulverizatum. 
Similiter,  aqua  simplex  et  aqua  agitata  in  spumam.  Vitrum 
enim  integrum  ct  aqua  simplex  diaphana  sunt,  non  alba  ;  at 
vitrum  pulverizatum  et  aqua  in  spuma,  alba,  non  diaphana. 
Itaque  quacrcndum  quid  accidcrit  cx  ista  migraiione  vitro  aut 
aquae*-.  Manifestum  cnim  est  foriiiam  albedinis  defcrri  et 
invehi  per  istam  contusionem  vitri  et  agitatlonem  aquae.  Nihil 
autem  rcperitur  accessissc,  practer  comminutionem  partium 
vitri  et  aquae,  et  aiiris  insertionem.  Nequc  vero  parum  pro- 
fectum  est  ad  inveniendam  formam  albcdinis,  quod  corpora 
duo  per  se  diaphana,  sed  secundum  magis  et  minus  (aiir  scilicet 
et  aqua,  aut  aiir  et  vitrum),  simul  posita  per  minutas  portiones 
exhibeant  albedinem,  per  refractionem  inaequalcm  radiorum 
lucis  ". 

"*  Here  Bacon  expressly  distinguishes  between  the  fonn  and  thc  cfTicient 
cause.  Thc  efficient  conveys  thc  form,  or  superinduces  it  ou  any  given 
matcriAl,  but  is  not  to  be  confounded  with  it. 

"  The  effcct  (the  '  form '  or  'nuture')  will  often  be  found,  whcre  Ihe 
efficicnt  causc  has  ccascd  to  opcratc.  Hcncc,  by  the  Method  of  Exclu- 
sion,  the  forin  and  its  enicient  may  be  distinguished,  Thus,  lnng  after 
we  havc  ceascd  to  apply  friction,  a  body  niay  remain  heatcd  beyond  its 
ordinary  tcmperature. 

^  This  phenomenon  arises  from  the  great  number  of  reflccting  suKaces 
which  causc  a  vcry  much  largcr  proportion  of  light  to  be  reflected  or 
scattered  than  transmitted.  Another  good  instance  of  the  phenomenon 
is  to  be  seen  in  the  globules  of  lurpentinc,  whcn  mixed  with  water  and 
shaken  in  a  bottle. 

*^  It  is  not  to  Ihe  unequal  rcfraction  of  the  rays  of  light  in  the  air 
and  water,  or  air  and  glass,  as  ihe  case  may  be,  bul  to  the  repcated 
reflection  from  so  many  surfaccs,  as  pointed  out  in  the  last  note,  that 
the  phcnomcnon  of  whitcncss  is  due.  This  rcfiection,  of  course,  could 
not  take  placc,  unlcss  the  particles  wcrc  mixed  with  air.     It  may   be 
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Verum  hac  m  re  proponendum  est  ctiam  cxcmplum  pcriculi 
et  cautionisj  de  quibus  diximus.  Nimirum  facile  hic  occurret 
intellcctui  ab  hujusmodi  efficientibus  depravato,  quod  ad  for- 
mam  albcdims  aer  scmpcr  rcquiratur,  aut  quod  albedo  gcne- 
retur  tantum  per  corpora  diaphana;  quae  omnino  falsa  sunt, 
et  per  multas  exclusiones  convicta^^  Quin  potius  apparebit 
(misso  acrc  ct  hujusmodi)  corpora  omnino  acqualia  (sccundum 
portiones  opticas)  dare  diaphanum  ;  corpora  vero  inaequalia 
per  texturam  simplicem,  dare  album ;  corpora  inaequalia 
secundum  texturam  compositam,  sed  ordinatam,  dare  reliquos 
colores,  praeter  nigrum;  corpora  vero  inaequalia  per  tcxturam 
compositam,  sed  omnino  inordinatam  et  confusam,  dare 
nigrum  ^\      Itaque   de   instantia   migrante   ad   generationem 


worth  adding  that  Bacon  notices  the  phenomena  of  Refraction»  properly 
so  called,  in  Sylva  Sylvarum,  Exps.  761,  762. 

**  In  this  passagc,  Bacon  seenis  explicitly  to  recognisc  what  we  call  the 
Plurality  of  Causes,  naniety,  the  fuct  thal  an  eveiit  may  be  duu  to  ^arious 
causes  or  distinct  sets  of  conditions.  An  arijumcnt  might  hcncD  be  deduccd 
in  favour  ot  thc  position  that  by  Form  hc  invariably  Intends  to  express  naturc 
or  csscncc  ratlicr  than  cause.  As  I  have  stated.  however,  in  the  Introduc- 
tion,  l  believe  that  the  word  is  employcd  by  him  in  varlous  shades  of 
meanini?  in  diffcrent  places.  Should  it  be  said  that  the  form  is  the  set 
of  conditions  immedlately  prcccding  thc  phcnomenon,  as  it  appears  to  us, 
and  Ihat  this  is  hrvariabh  the  sutne,  it  must  be  borne  in  mind  Ihal,  even  if 
we  gr.inted  this  to  be  thc  casc,  thc  diiHculty  conncctcd  with  Plurality 
of  Causes  would  recur  with  regard  to  the  set  of  condiiions  immcdiately 
preceding  this,  or  the  sct  immcdiatcly  preccding  that,  and  so  on;  so  that  it 
would  onty  bc  postponcd,  not  eliminatcd. 

*•  This  explanation  of  the  colaur  of  bodies  is  mere  guess-work.  We 
haye  no  sufficicnt  cvidcnce,  at  least  as  yet,  for  dctcrmining  the  conditions 
on  which  the  absorplion  of  coloun>  by  various  bodies  depends.  In  New- 
ton's  Optics,  t)k.  ii.  pt.  iii,  thcrc  is  a  curious  and  intcresting  attcmpt  to 
determine  the  samc  problem.  Thus,  for  instance.  Newton  thinks  that  ^The 
Bigncss  of  thc  Component  Parts  of  Natural  Bodies  may  be  conjcctured  by 
their  colours;*  that  *for  the  production  of  Black,  the  corpuscles  musl 
be  less  than  any  of  those  which  exhibit  colours;*  and  Ihal  'microscopes 
may  at  Icn^th  bc  improvcd  to  Ihc  discovcry  of  thc  particlcs  of  bodies 
on  which  their  colours  depend,  if  they  are  not  already  in  sonie  measure 
arrivcd  to  that  degree  of  perfection.' 

There  is  a  long  passage  on  the  theory  of  Colours  in  Valerius  Terminus 
{E.  and  S.,  vol.  iii.  p.  236,  &c.),  Notwithstanding  much  that  \s  crudc  in 
Bacon's  speculalions,  we  havc  only  to  compare  thcm  with  such  a  book 
as  Telcsius  dc  Coloribus,  to  sce  on  how  much  Brmer  ground  the  physicists 
of  his  age  were  treading  than  those  of  the  previous  gcQcralioni 
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in  natura  inquisita  albedinis,  propositum  est  jam  excmplum. 
Instattiia  autem  migrarts  ad  comiptionem  in  eadcm  natura 
albedinis,  est  spuma  dissoluta,  aut  nix  dissoluta.  Exuit  enim 
albcdinem  et  induit  diaphanum  aqua,  postquam  fit  intcgrale 
sine  aerc. 

Nequc  vero  illud  uUo  modo  practcrmittendum  est,  quod  sub 
Instantiis  Migrantibns  comprehendi  debcant  non  tantum  iilae 
quae  migrant  ad  generationem  et  privationem ''^,  sed  etiam 
illae  quae  migrant  ad  majorationem  et  minorationcm ;  cum 
illae  etiam  tendant  ad  invenlcndam  formam,  ut  pcr  defini- 
tioncm  formae  supcrius  factam  et  tahulam  graduum  manifesto 
liquet.  Itaquc  papyrus,  quae  sicca  cum  fuerit  alba  est,  at 
madefacta  (excluso  acre  et  recepta  aqua)  minus  alba  est  et 
magis  vergit  ad  dlaphanum,  similem  habet  rationem  cum 
instantiis  supradictis. 

XXIV. 
Inter  praerogativas  instantiarum,  tertio  loco  ponemus  /«- 
staniias  Ostcnsivas^  de  quibus  in  vindemiationc  prima  de 
Calido  mentioncm  fccimus ;  quas  ctiam  Einccsccntias^'^,  sivc 
/nstantias  Liberatas  ct  Praedominantes.  appellare  consucvimus. 
Eae  sunt,  quae  ostendunt  naturam  inquisitam  nudam  cl  sub- 
stantivam,  atque  etiam  in  exaltatione  sua  aut  summo  gradu 
potentiac  suae ;  cmancipatam  scilicet,  ct  liberatam  ab  impedi- 
mentis,  vel  saltcm  per  fortitudinem  suae  virtutis  dominantcm 
supcr  ipsa,  caque  supprimcntem  et  coerccntem.  Cum  cnim 
omne  corpus  suscipiat  multas  naturarum  formas  copulatas**"  et 


*•  I  h.^ve  drawn  attention  above  (n.  38)  to  the  correspondence  betwecn 
this  *Preroj;ativc '  and  the  Method  of  Goncomitant  Variations.  But, 
slrictly  speaking,  an  instancc  which  '  travels  to  generation  or  privationj* 
at  lcast  at  tlie  prccise  nioment  whcn  it  actually  attains  to  cither  thc  one  or 
thc  oiher  (tliat  i*;,  whcn  the  phcnomcnon,  not  having  exfstcd  licfore, 
is  produccJ,  or,  having  existed  bcfore,  vanislies),  falls  iinder  the  head,  not 
of  the  Method  of  Concomitant  Variations,  but  of  thc  Mcthod  of  Dif- 
ference.  On  the  close  rclation  of  these  two  methods  to  cach  othcr,  sce 
my  Inductivc  Logic,  under  the  hcad  of  the  Melhod  of  Concomitant 
Variiitions. 

*^  Hence  Ihe  common  narae  for  these  instances,  *01aring  Instances/ 
Cp.  A[ih.  20  ad  init. 

*'  Cp.  Aph.  17,  and  see  my  note  upon  the  expi*ession,  as  it  occurs  ther«. 
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xxs.  concreto,  fit  ut  alia  aliam  retundat,  dcprimat,  frangat,  et 
liget ;  unde  obscurantur  formae  slngulae.  Inveniuntur  autem 
subjecta  nonnulla  in  quibus  natura  inquisita  prae  aliis  est  in 
suo  vigore,  vel  per  absentiam  impcdimenti  vel  per  praedomi- 
nantiam  virtutis.  Hujusmodi  autem  instantiac  sunt  maxime 
ostensivac  forniae.  Verum  et  in  his  ipsis  instantiis  adhibenda 
est  cautio, et  cohibcndus  impetus  intellectus ■*'.  Quicquid  enim 
ostcntat  formam,  camque  trudit,  ut  videatur  occurrere  in- 
tellectui,  pro  suspecto  habcndum  est,  et  recurrendum  ad  ex^ 
clusivam  severam  et  diligentcm. 

Excmpli  gratia ;  sit  natura  inqulsita  Calidum.  Instantia 
Ostcnsiva  motus  expansionis,  quae  (ut  superius  dictum  est) 
portlo  cst  praccipua  '^"  formae  calidi,  est  vitrum  calcndare  aeris  ^^ 

"  Cp.  i.  47.  There  is  sometimes  a  d.inger  lest  these  'glaring  instances' 
should  produce  an  undue  cfFect  on  the  mind,  to  the  prejudice  of  other 
instances  less  striking,  but,  perhaps,  eqnally  or  more  instructive;  aad 
hcnce  the  nccd  of  caution.     This  is  all  that  Bacon  seems  to  mcan. 

^  In  Aph.  20,  *motus  expansivus'  is  glven  as  the  *prima  differcntia' 
of  hcat. 

"  The  thcrmometer,  as  exhibiting  the  expansive  power  of  heat,  is  a 
good  example  of  a  glaring  instance.     I  add  some  others. 

*If  the  weight  of  the  air  were  inquired  into,  the  Torricellian  experi- 
ment,  or  the  barometer,  affbrds  an  osiemii.^  imtame,  where  Ihe  circum- 
stanco  which  conceals  the  weight  of  ihe  atmosphere  in  common  cases, 
namely,  the  pressure  of  it  tn  all  directions,  beiuy;  entirely  removed,  Ihat 
weight  produces  its  full  cfTcct^  and  sustains  thc  whole  column  of  mercury 
in  the  Uibe.  The  barotneter  aifords  also  an  example  of  the  instantia 
migranSf  when  the  change  is  not  total,  but  only  partial  or  progressive, 
U  it  be  tbe  weight  of  the  air  which  supporls  the  mercury  in  the  tube 
of  the  baromcterj  when  that  weight  is  diminished,  the  mercury  ought 
to  stand  lower.  On  going  to  the  top  of  a  mnuntain,  the  weight  of  the 
incumbent  air  is  diminished,  because  a  shorler  column  of  air  is  to  be 
sustained ;  thc  mcrcury  in  the  baromelcr  ought  therefore  to  sink,  and  it 
is  found  to  do  so  accordingly. 

'These  are  instances  in  which  the  action  of  certain  principlcs  is  ren- 
dercd  visible  by  the  removal  of  all  the  opposing  forces.  One  may  be 
given  where  it  is  the  distinct  and  decisive  nature  of  this  fact  which  leads 
to  the  result. 

'Suppose  it  were  inquired,  whether  thc  present  land  had  erer  been 
covcrcd  by  the  sca.  If  we  look  at  the  stratificd  form  of  so  large  a  portion 
of  the  earlh's  surface,  we  cannot  but  conclude  it  to  be  very  probabie  that 
such  land  was  formcd  at  the  bottom  of  the  sea.  But  the  dccisive  proof 
is  affbrded  by  the  shells  and  corals,  or  bodies  having  the  perfect  shape 
of  sbells  and  corals  and  of  other  marine  exuviae,  which  are  found  im> 


LTB.  //,  24.  415 

Etenim  flamma,  licet  manifesto  exhibeat  expansionem,  tamcn 
propter  momentaneam  extinctionem  non  ostcndit  progrcssum 
cxpansionis.  Aqua  autcm  fervens,  pmpter  facilem  transitioncm 
aquac  in  vaporem  et  acrem,  non  tam  bene  ostendit  expansionem 
aquae  in  corporc  suo.  Rursiis  fcrrum  ignitum,  et  similia,  tan- 
tum  abest  ut  progressum  ostendantj  ut  contra  per  retusionem 
et  fractionem  spiritus  pcr  partcs  compactas  et  crassas  (quae 
domant  ct  fraenant  expansionem)  ipsa  expansio  non  sit  omnino 
conspicua  ad  scnsum  ^^.  At  vitrum  calendare  clarc  ostendit 
expansioncm  in  aere,  et  conspicuam  ct  progrcdicntem  et 
durantem,  ncquc  transcuntem ''■'. 

Rursus.  exempli  gratia,  sit  natura  inquisita  Pondus.  ///- 
stantla  Ostcttsiva  ponderis  cst  argcntum  vivum''^,  Omnia 
enim  supcrat  pondere  magno  intervallo,  praeter  aurum  ;  quod 
non    multo  gravius   cst^'\     At  praestantior   instantia  est  ad 


bcd>?ed  in  masscs  of  the  most  solid  rock,  and  often  on  the  tops  of  very 

high  moiintains.*    P]ayfafr,  Proliminary  Dissertation, 

'The  law-s  of  crystallography  were  obscure.  ancl  its  causes  still  more  so, 
till  Haiiy  fortimatcly  droppcd  a  bcaiitifnl  crystal  of  calcarcous  spar  on  a 
stone  pavement,  and  broke  it.  In  piecing  together  the  fragments,  hc 
observed  their  facets  not  to  corresponJ  with  those  of  the  crystal  in  its 
entire  state,  but  to  belong  to  another  form ;  and,  following  out  thc  hint 
offered  by  a  ^^ glaring  im/ance"  thus  casually  obtruded  on  his  notice,  he 
discovered  the  beautiful  laws  of  the  cleavage  and  the  primitive  forms  of 
mincralh.'    Herschcrs  Discourse,  &c.,  §  191. 

In  §  i^^  of  the  samc  book,  Hcrschel  adduccs  Magnetism  as  a  'glaring 
instance'  of  polarity,  'and  that  under  circuiiistanccs  which  peculiarly  adapt 
it  for  thc  study  of  this  quality.' 

**  This  a'most  looks  as  if  he  thought  that  ignited  iron,  &c^  do  undergo 
expansion,  though  the  amount  of  it  is  imperceptiblc  to  us.  Cp.  Aph,  18, 
Inst.  10. 

•'  *And  without  passing  beyond  thc  condition  of  air;'  as  water,  for 
instancc,  Iranscends  its  own  condition,  when  it  is  convcrtcd  into  stcam. 

'*  Dr.  Hippus  (Account  of  the  Novum  Organum,  in  the  Library  of 
Useful  Knowledge,  pt.  ii.  p.  16)  points  out  that  Bacon  is  not  happy  in  his 
selection  of  this  instance:  'for  gold,  which  is  heavier  Ihan  quicksilver, 
bccoines  fluid  also  by  the  application  of  heat;  and  quicksilver  is  solid  at  a 
certain  temperaturc.* 

•*  Bacon  commits  the  same  mistake  in  thc  Historia  Dcnsi  et  Rari,  Hc 
there  makes  the  Specific  Gravity  of  Quicksilvcr  to  that  of  Gold  as  19  Den. 
9  Gr.  to  20  Den.,  that  is  as  i9'575  to  20.  (E.  and  S.,  vol.  it.  p.  345.)  The 
true  ratio  is  13*598  to  19258  of  Cast  Gold  or  19*352  of  Stamped  Gold, 
taking  the  spccific  gravity  of  all  thcse  substances  at  zero,  as  comparcd  with 
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indicandam  formam  ponderis  argentum  vivum  quam  aurum  ; 
quia  aurum  solidum  cst  ct  consistcns,  quod  gcnus  rcfcrri 
videtur  ad  densum ;  at  argentum  vivum  liquidum  est  et 
turgcns  spiritu,  et  tamcn  multis  partlbus  exuperat  gravitate 
diamantcm,  et  ea  quac  putantur  solidissima.  Ex  quo  osten- 
ditur  formam  gravis  sive  ponderosi  dominari  simpliciter  in 
copia  materiae,  et  non  in  arcta  compage^^. 

XXV. 

Tnter  praerogativas  instantiarum  ponemus  quarto  loco  /«- 
stantias  Ciandcstirtas^~\  quas  etiam  Jnstantias  Crepusadi  ap- 

distilled  wuter  at  4^C.  The  specific  gravity  of  PUtinum  is  sLill  greater 
than  that  of  gold. 

"  This  conception  of  Weight  is  perfcctly  correct.  Wcight,  which  is  the 
amount  of  the  earth*s  attraction  on  a  body,  depends  not  on  the  consistency 
of  thc  bodyy  but  on  thc  amount  of  matter  contained  in  it.  And,  as  the 
amount  of  raattcr  or  mass  dcpends  partly  on  the  volume  and  partly  on  the 
density,  two  bodies  of  equal  volume  will  vary  ia  weight  according  to  their 
respective  densities. 

"  *The  contrary  of  g^aring  are  "clandesline  instanccs,"  where  "the 
nature  sought  is  cNhibited  in  its  weakest  and  most  imperfect  state."  Of 
thiSf  Bacon  himself  has  given  an  admirable  example  in  the  cohcsion  of 
fluids,  as  a  cUmdestine  htstance  of  the  ^^nature  or  quality  of  consistence,  or 
solidily/'  Yet  here,  again,  the  same  acute  discrimioation  which  enabled 
Bacon  to  pcrceive  the  analogy  which  connects  fluids  with  solids,  through 
the  conunon  property  of  cohcsive  attraction,  would,  at  the  same  time,  have 
enablcd  htm  to  draw  from  it,  if  properly  siipported,  every  conscquence 
ncccssary  to  forming  just  not'ons  of  the  cohesive  force ;  nor  does  its 
reference  to  the  class  of  clandestine  instances  at  all  a^^sist  in  bringing 
forward  and  maturing  ihc  final  rcsults.  When,  however,  thc  final  result  15 
obtaincd, — when  our  induction  is  complete,  and  we  would  verify  it, — this 
class  of  instanccs  is  of  great  use,  being:,  in  fact,  frcquently  no  other  than 
that  of  cvtrcme  cajcj,  such  as  we  have  already  spoken  of;  which,  by  placing 
our  conclusions,  as  it  were,  in  violent  circumstances,  try  their  temper,  and 
bring  their  vigour  to  the  test.'    Herschers  Discourse,  §  193. 

'  An  examplc  of  this  instance  may  l>e  given  from  hydrostatics.  If  the  sus- 
pension  of  watcr  in  capillary  tubes  bc  inquircd  into,  it  becomes  vcr)"  uscful  to 
view  that  cflect  when  it  is  lcast,  or  when  the  tube  ceases  to .be  capillary,  and 
becomes  a  vcssel  of  a  largc  diameter.  The  column  is  Ihen  rcduccd  to  a 
slendcr  ring  of  water,  which  goes  all  round  the  vesse!;  and  thip,  though 
now  so  inconsiderable,  has  the  property  of  being  independent  of  the  size  of 
the  vesscl,  so  as  to  bc  in  al)  cascs  thc  samc  whcn  thc  matcriids  are  the 
same.  As  there  can  be  no  doubt  that  this  rin^»  proceeds  from  the  attrac- 
lion  of  the  sides,  and  of  the  part  immediately  above  the  water,  so  there  can 
be  no  doubt  that  the  capillary  suspension,  in  part  at  least,  is  derived  irom 
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pellare  consuevimus.  Eae  sunt  veluti  oppositae  instaniiis 
osUnsivis,  Exhibcnt  cnim  naturam  inquisitam  in  infima  vir- 
tute,  ct  tanquam  in  incunabuJts  ct  rudJmcntis  suis  ;  tcntantcm 
et  tanquam  primo  experientcm,  sed  sub  contraria  natura 
latentcm  et  subactam.  Sunt  autem  hujusmodi  instantiae 
magni  omnino  momcnti  ad  invcnicndas  formas  ;  quia  sicut 
ostcnsivae  ducunt  facile  ad  differentias,  ita  dandestinae  ducunt 
opttme  ad  genera'^'*;  id  est,  ad  naturas  ilias  communes, 
quarum  naturae  inquisitac  nihil  aliud  sunt  quam  limitationes. 
Exempli  gratia ;  sit  natura  iuquisita  Consistens,  sive  se 
dcterminans;  cujus  contrarium  est  Liquidum,  sive  fluens*\ 
Instantiae  elandestinae  sunt  illae  quae  exliibent  gradum  non- 
nullum  debilem  et  infmium  consistentis  in  fluldo  ;  vcluti  bulla 
aquac,  quac  est  tanquam  pellicula  quacdam  consfstcns  ct 
determinata,  facta  ex  corporc  aquac.  Similitcr  stillicidia, 
quae,  si  adfucrit  aqua  quae  succedat,  producunt  se  in  filum 
admodum  tcnue,  ne  discontinuetur  aqua;  at  sl  non  detur 
talis  copia  aquae  quae  succedcre  possit,  cadit  aqua  in  guttis 
rotundis,  quac  cst  figura  quac  optime  aquam  sustinct  contra 
discontinuationem  '"'*'.    At  in  ipso  tcmporis  articulo,  cum  desinit 

the  same  cause.  An  eflect  of  the  oppositc  kind  takes  place  when  a  glass 
vcssel  is  filled  with  mercury.'    Pla>'fair*s  Preliminary  Dissertation. 

1  confess  that,  in  the  former  qiiotation,  I  do  not  qiiite  undcrstand  what 
Sir  John  Herschel  means  by  saying  that  *  its  refcrence  to  the  class  of 
clandestine  inst.inccs  does  not  at  all  assi^t  in  brin^in);  forw.irii  and 
maturing  the  tinal  rcsults.'  The  merc  act  of  calling  it  a  'clandcstine 
instance,*  of  course,  does  not ;  but,  sureiy,  the  fact  of  noticing  tho  cir- 
cumstance  of  cohcsion  in  this  extreme  case  mtist  have  contributcd  largely 
to  forming  just  notions  of  the  nature  and  extcnt  of  the  property. 

**  Thcse  instanccs,  being  on  the  extremc  border,  serve  to  dctcmiinc  thc 
range  of  the  genus,  as  the  'glaring  instances,'  exhibiting  a  property  in  its 
most  striking  farm,  serve  to  direct  attention  to  the  most  characteristrc 
featnrcs  nf  (he  phcnomenon,  op,  in  other  words,  ils  differontlae. 

"'  Bacun,  of  course,  drew  no  distinction  between  the  generic  term 
Fluid,  including  gases,  and  the  spccific  tcnn  Liquid. 

•"  The  spheroidal  shape  is  due  to  the  cohesion  of  the  molecules  of  the 
water.  *  In  large  masses  of  liquids,  Ihe  forcc  of  gravity  ovcrcomes  ihat  of 
cohesion.  Hencc  liquids  acted  upon  by  the  fonner  force  h.ive  no  special 
shape;  they  take  that  of  the  vessel  in  which  they  are  contiined,  But  in 
smaller  ma^scs  cohesion  gots  tho  uppor  hand,  and  liquids  prcsent  then  the 
spheroidal  fonn.  This  is  seen  in  Ihe  drops  of  dew  on  the  leaves  of  plants ; 
it  b  also  seen  whcn  a  liquid  is  placed  on  a  solid  which  it  does  not  moisten ; 
as,  for  example,  mercury  upon  wood,     The  expcriment  may  also  be  made 
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filum  aquae  et  incipit  descensus  in  giittis,  resilit  ipsa  aqua 
sursum  ad  evitandam  discontinuationem.  Quin  in  metalHs, 
quae  cum  funduntur  sunt  liquida  sed  magis  tcnacia,  recipiunt 
se  sacpe  guttae  liquefactae  sursum,  atque  ita  haerent.  Simile 
quoddam  cst  instaiUia  speculoruni  puerilium,  quae  solent 
facere  pueruli  in  scirpis  ex  sallva,  ubi  ccmitur  ctiam  pellicula 
consistens  aquae.  At  multo  melius  se  ostendit  lioc  ipsum 
in  altero  illo  ludicro  puerili,  quando  capiunt  aquam,  per 
saponcm  factam  paulo  tcnaciorem,  atque  infiant  eam  pcr 
calamum  cavum,  atque  inde  formant  aquam  tanquam  in 
castelhmi  bullarum  ;  quae  per  interpositionem  acris  inducit 
consistentiam  eo  usque  ut  se  projici  nonnihil  patiatur  absque 
discontinuatione.  Optime  autem  cemitur  hoc  in  spuma  et 
nivc,  quae  talem  induunt  consistentiam  ut  fcre  sccari  possint ; 
cum  tamcn  sint  corpora  formata  cx  acre  et  aqua,  quae  utraque 
sunt  liquida  ^^.  Ouac  omnia  non  obscure  innuunt  Liquidum 
et  Consistens  essc  notiones  tantuni  plebcias,  ct  ad  sensum  ; 
inesse  autcm  revera  omnibus  corporibus  fugam  et  evitationem 
se  discontiuuandi ;  eam  vcro  in  corporibus  homogeneis  ^^ 
{qualia  sunt  liquida)  esse  debilem  et  infirmam,  in  corporibus 
vero,  quac  sunt  composita  cx  hctcrogcncis,  magis  esse  vividam 
et  fortcm  ;  proptcrca  quod  admotio  heterogenei  constringit 
corpora,  at  subintratio  homogenei  solvit  et  relaxat. 

Similitcr,  exempli  gratia;  sit  natura  inquisita  Attractio,  sive 
Coitio  Corporum.  Itistaniia  circa  formam  ejus  ostensiva 
maxime  insignis  est  magnes.  Contraria  autem  natura  attra- 
hcnti   est   non   attrahens,  licet   in  substantia   simili.    Veluti 


with  water,  by  sprinkling  iipon  thc  surface  of  the  wood  some  light  powder, 
such  as  Ifcopodium  or  leinipblnck.  and  then  droppiQg  some  water  od  H.* 
GannVs  Physics  6th  Ed.  of  Translation,  §  79. 

"  It  must  be  remembered  that  Bacon  was  not  aware  that  any  body 
tnay,  by  a  diminution  or  incrcasc  of  tcmpcrature,  be  made  soiid,  liquid,  or 
gaseous. 

^  Bacon  was,  of  course,  in  error  in  siipposing  that  liquids,  as  such,  are 
more  homogcneous  Ihan  solids.  The  reason  Ihat  cohesion  is  more  strongly 
exerted  in  solids  than  in  liqiiids  is  that  its  intensity  decreases  as  the  tem- 
pcratnro  increascs,  bcing  coimteracted  by  thc  repulsivc  forcc  due  to  heat. 
So  far  from  cohesion  being  grcater  in  betcrogeneous  tlian  in  homogeneous 
bodies,  it  is  prccisely  betwcen  molecules  of  the  same  nature  that  it  exerts 
its  force. 
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ferrum,  quod  non  attrahit  fcrrum,  quemadmodum  nec  plumbum 
plumbum,  nec  lignum  liynum,  ncc  aquam  aqua.  Instantia 
autem  clmukstina  cst  magnes  ferro  armatus,  vel  potius  ferrum 
in  magnete  armato.  Nam  ita  fert  natura,  ut  magnes  armatus 
in  distantia  aliqua  non  trahat  ferrum  fortius  quam  magnes  non 
armatus.  Verum  si  admoveatur  ferrum,  ita  ut  tangat  ferrum 
in  magnete  armato,  tunc  magnes  armatus  longc  majus  pondus 
ferri  sustinet  quam  mignes  simplcx  et  inermis,  propter  simili- 
tudinem  substantiac  fcrri  vcrsus  ferrum  *^  ;  quae  opcratio  crat 
omnino  clandestina  et  latens  in  fcrro,  antcquam  magncs  ac- 
cessissct.  Itaque  manifestum  est  formam  coitionis  esse  qulp- 
piam  quod  in  magnete  sit  vividum  et  robustum,  in  ferro  dcbile 
et  latens.  Itidem  notatum  est  sagittas  parvas  ligncas  absque 
cuspide  ferrea,  emissas  ex  sclopetis  grandibus,  altius  penetrare 
in  matcriam  ligneam  (puta  latera  naviuni,  aut  similia),  quam 
easdcm  sagittas  fcrro  acuminatas,  propter  similitudincm  sub- 
stantiae  ligni  ad  lignum,  Hcet  hoc  ante  in  ligno  latuerit**^. 
Itidem,  licet  acr  acrcm  aut  aqua  aquam  manifcslo  non  trahat 
in  corporibus  integris,  tamen  bulla  approximata  bullae  facilius 
dissolvit  bullam  quam  si  bulla  illa  altera  abcsset,  ob  appetitum 
coitionis  aquac  cum  aqua  et  acris  cum  aere***\  Atquc  hujus- 
modi  Insiantiae  Clantlestinae  (quae  sunt  usus  nobilissimi,  ut 


^  The  fact  is  true,  but  the  reason  purcly  fancifuK  Mr.  Ellis  says ;  *  Be- 
fore  the  Novuth  Orgamini  was  publishcd,  Galileo  liad  shouTi '  (?  malntaincd} 
*that  thc  armature  acts  by  producing  a  morc  perfect  contact.'  He  then 
refers  to  the  Dialogi  del  Sistemi  massimi,  Giornata  Ter7.a,  Florencc  Kdi- 
tion  of  GaIilco's  Works  of  1843,  vol.  r.  p,  440.  It  should  be  pp.440-2.  The 
true  reason  why  magnetic  forcc  is  incrcased  by  armaturcs  wiH  be  found  in 
Ganot's  Physics,  ^663. 

It  is  needless  to  add  that  Ihis  cxamplc  of  a  *CIandestine  Instance'  is 
wholly  dclusive. 

"  It  has  been  snggested  to  me  by  Professor  Clifton  that,  if  thc  facts  are 
correctly  stated  by  Eacon,  they  are  probably  due  either  to  the  greater 
velocity  wilh  which  the  wooden  arrow  would  move,  in  consequcnce  of  its 
lightness,  or  to  the  windage  in  the  *scIopctum*  t)eing  greater  in  the  case 
of  the  tipped  arrow  than  in  that  of  the  wooden  arrow. 

In  Hcnschers  Edition  of  Du  Cange,  Paris,  184'),  Sclopetiim  is  defincd  as 
'Tormentura  bcUicum  manuale,  Gall.  escopette*  (a  'carbine').  In  the 
first  edition  of  Du  Cange,  the  word  docs  not  occur. 

"  The  bursting,  or,  as  is  sometimes  the  case,  tbe  union  of  two  bubbles 
in  contact  is  probably  due  to  a  complexity  of  causesj  of  which  capillary 
attractiun  is  one. 

£  C  2 
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dictum  est)  m  portionibus  corporum  parvis  et  siibtiHbtis 
niaxime  sc  dant  conspiciendas.  Quia  massae  rerum  majores 
sequuntur  formas  magis  catholicas  et  generales ;  ut  suo  loco 
dicetur", 

XXVI. 
Intcr  pracrogativas  instantiarum  ponemus  quinto  loco  /«- 
stmtias  Coftstitutivas^ f  qxiaseti^m  Manipu/ar^s  appcllarc  con- 


••  Sec  Aph.  48,  Motus  Septimus,  i.  e.  'Motus  Congregationis  MajoHs.* 

"  Thcsc  instanccs  are  ncithcr  mopc  nor  less  than  subordinate  inductions 
made  with  the  view  of  tcading  up  to  larger  inductions,  or  atterwards 
employed  for  that  purpose.  Notice  the  expressions  *tanquam  formam 
mmorem/  *formac  particulares/  &c, 

'"Collective  instances," '  says  Sir  John  Herschel,  'in  Bacon's  classifica- 
tion,  are  no  other  than  general  facts,  or  laws  of  some  degroe  of  generality, 
and  are  themselves  the  results  of  induction.  But  thcre  is  a  species  of 
collective  instance  which  Bacon  does  not  seem  to  havc  conlcmplated,  of  a 
peculiarly  instructivc  character;  and  that  is,  where  particular  cases  are 
offered  tn  our  obscn-ation  in  such  numbers  at  once  as  to  makc  Ihe  induc- 
tion  of  their  law  a  matter  of  ocuiar  inspeclion,  For  examplc,  the  paraboHc 
form  assumed  by  a  jct  of  watcr  spoutcd  from  a  round  hole,  is  a  coltectm 
htjtanceoi  the  velocilies  and  direclions  of  the  motions  of  all  the  particlcs 
which  compose  it  iccn  at  encty  thiLs  leading  us,  without  trouble,  to 
recognise  the  law  of  the  motion  of  a  projectile.  Again,  the  beautiful 
figures  exhibited  by  sand  slrewed  on  regular  plates  of  glass  or  metal  set  in 
vibralinn,  are  coUective  iastances  of  an  infinitc  number  of  points  which 
remain  at  rcst  while  the  remainder  of  the  plate  vibrates;  and  in  con- 
sequence  afford  us,  as  it  were,  a  sight  of  the  law  which  regulates  their 
arrangement  and  secjuence  throughout  the  wliole  surface.  The  buautifully 
coloured  lemniscates  seen  around  the  optic  axes  of  crystals  exposed  to 
polariscd  light  alTord  a  superb  example  of  the  same  kind,  pointing  at  once 
to  tlie  general  mathomatical  expression  of  the  law  which  rcgulates  their 
prodiiciion.  (See  Pliil.  Trans.  18 19.)  Of  such  collective  instances  as  these, 
it  is  easy  to  see  the  importance,  and  its  reason.  Thcy  lcad  us  to  a  general 
law  by  an  induction  which  oflfers  itself  spontaneously,  and  thus  furnish  ad- 
vanced  points  in  our  enquiries;  and  whcn  we  starl  Irom  these,  already  "a 
thousand  steps  are  lost." 

'  A  fine  cxample  of  a  collective  instance  is  that  of  the  system  of  Juplter 
or  Satum  with  its  satellites.  We  have  here,  in  miniature,  and  scen  at 
one  view,  a  system  similar  to  that  of  the  planets  about  the  sun ;  of  which, 
from  the  circumstance  of  our  being  involved  in  it,  and  unfavourably 
situatcd  for  seeing  it  otherwii;e  than  in  detail,  we  are  incapacitatcd  from 
forming  a  general  idea  but  by  slow  progressive  efforts  of  reason.  Accord- 
ingly,  the  contemplalion  of  the  circumjovial  pianets  (as  they  were  callcd) 
most  materially  assistcd  in  securiag  the  admissiun  of  the  Copernican  sys- 
tem/    Discourse,  &c.,  §§  194-5* 


LJB,  IL  afi. 


421 


suevimus.  Eae  sunt  quac  constitLUint  unam  speciem  naturae 
inquisitac  tanquam  Formam  Minorem.  Cum  enim  formae 
legitimae  (quac  sunt  scmpcr  convertibiles  cum  naturis  inqui- 
sitis)  latcant  in  profundo  nec  facilc  invcniantur,  postulat  res 
et  infirmitas  humani  intellectus  ut  formae  particulares**",  quae 
sunt  congrcgativae  Alampnlornm  quorundam  Jnstantiarum 
(neutiquam  vero  omnium)  in  notionem  aliquam  communem, 
non  negligantur,  vcrum  diligentius  notentur.  Quicquid  enira 
unit  naturam,  licet  modis  impcrfcctis,  ad  inventionem  for- 
marum  viam  sternit.  Itaque  instantiae,  quae  ad  hoc  utiles 
sunt  non  sunt  contemnendae  potestatis,  sed  habent  nonnuUam 
pracrogativam. 

Verum  in  his  diligens  est  adhibenda  cautio,  ne  intellectus 
humanus,  postquam  complures  ex  isUs  formls  particularibus 


Professor  Playfair  addticcs  as  examples  of  'CoUective  Instances*  the 
thrce  laws  of  Kcpler,  which  subsequentiy,  in  the  hands  of  Newton,  led  to 
the  discovery  of  thc  grcat  principlc  of  Gravitation.  *These  discoveries 
were  all  made  bcfore  Bacon  wrote,  biil  Iie  is  silent  concerning  theni ;  for 
the  want  or'  mathematical  knowlcdgc  ooncealed  from  his  view  some  of  the 
mosl  splendid  and  interesting  parts  of  science.' 

*  Astronomy  is  fuU  of  such  collective  instances,  and  affords  them,  indced, 
of  the  second  and  third  order^  that  is  to  say,  two  or  three  times  gene- 
ralised.  The  astronomer  observes  nothing  but  that  a  ccrtain  luminous 
disk,  or  perhaps  mercly  a  luminnus  point,  is  in  a  certain  posilion,  in  respect 
of  the  planes  of  the  meridian  and  tiie  horizon,  at  a  certain  moment  of 
time.  By  comparing  a  numhcr  of  suoh  obscrvations,  he  finds  that  this 
luminovis  poiut  moves  in  a  certain  plane,  with  a  certain  velocity,  and  per- 
forms  a  rcvolutlon  in  a  certain  time.  Thus,  thc  pcriodic  time  of  a  planet 
is  itsclf  a  collective  tact,  or  a  single  fact  expressing  the  result  of  many 
hundrod  observalions.  This  holds  with  respect  to  each  planct,  and  wlth 
respect  to  each  element,  as  it  is  called,  of  the  planefs  orbit,  every  one  of 
which  is  a  gcneral  fact,  expressing  the  result  of  an  indefinite  numbcr  of 
partioulars.  This  holds  still  more  rcmarkahly  of  the  inferences  which 
extend  to  the  distances  of  the  planet  frora  the  earth,  €r  from  the  sun. 
Thc  laws  of  Kepler  arc  thercforc  coUective  facts  of  the  second,  or  even 
a  higher  order ;  or  such  as  comprehend  a  great  number  of  general  facts, 
each  of  which  is  iLself  a  general  fact,  including  many  particulars.'  Prc- 
Uminary  Dissertation, 

•'  These  fonnae  minorcs  or  particulares  correspond  with  the  axiomata 
infima  or  some  of  the  lower  degrees  of  the  axiomata  media  of  Bk.  i.  (see, 
for  instance,  i,  104).  They  might  be  described  as  the  dctinitions  of  specific 
(though  still  general)  excmpUhcations  of  thc  nature  under  examtnation. 
Cp,  the  I.ist  paragraph  of  the  Aphorism. 
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adinvenerit  atque  inde  partitiones  sive  divisiones  naturac 
inquisitae  confecerit,  in  illis  omnino  acquicscat,  atquc  ad  in- 
ventionem  legitimam  Formae  Magnae  se  non  accingat,  sed 
praesupponat  naturam  vclut  a  radicibus  csse  multiplicem 
et  divisam,  atque  ulteriorem  naturae  unionem,  tanquam  rem 
super\'acuae  subtiiitatis  et  vergentem  ad  merura  abstractum, 
fastidiat  et  rejiciat, 

Exempli  gratia;  sit  natura  inquisita  Memoria"',  sive 
Excitans  et  Adjuvans  memoriam.  Jiisianiiae  cmistiiittivae 
sunt,  ordo  sive  distributio,  quae  mantfesto  juvat  memoriam ; 
item  Loci  in  memoria  artificiali,  qui  aut  possunt  esse  loci 
secundum  propdum  sensum,  veluti  janua,  angulus,  fenestra, 
et  similia,  aut  possunt  esse  personac  familiares  et  notae,  aut 
possunt  esse  quidvis  ad  piacitum  {modo  in  ordinc  certo 
ponantur),  veluti  animalia,  herbae ;  etiam  verba,  Hterae,  cha- 
racteres,  personae  historicae,  ct  caetera ;  licet  nonnulla  cx 
his  magis  apta  sint  et  commoda,  alia  minus.  Hujusmodi 
autem  Loci  memoriam  insignitcr  juvant,  camque  longe  supra 
vires  naturales  exaltant.  Itcm  carmina  facilius  haerent  ct 
discuntur  memoriter  quam  prosa.  Atque  ex  isto  vianipitlo 
trium  instantiarum,  videlicet  ordinis,  locorum  artificialis 
memoriae,  et  versuum,  constituitur  species  una  auxilii  ad 
Memoriam.  Species  autem  iila  Abscissio  Infimti''*^  recte 
vocari  possit.  Cum  enim  quis  aliquid  reminisci  aut  revocare 
in  memoriam  nititur,  si  nullam  praenotionem  habeat  aut 
perceptionem  ejus  quod  quacrit,  quaerit  certe  et  molitur  et 
hac  illac  discurrit,  tanquam  in  infinito.  Quod  si  ccrtam 
aliquam  praenotioncm  habcat,  statim  abscinditur  infinitum, 
et  fit  discursus  memoriae  magis  in  vicino.     In  tribus  autem 


'^  This  example  is  interesting  in  connection  with  i.  137,  as  shewing 
that  Bacon  did  not  confine  his  examplcs  any  morc  than  the  scopc  of  his 
philosDphical  reforni  to  what  is  usuaily  cnllecl  Natural  Philosophy. 

On  his  doctriiie  of  Memory  and  the  .-Xids  to  Memory,  in  general,  see  De 
Augmentis,  lib.  v.  cap.  5. 

Most  of  the  mental  phenomcna  as  well  as  thc  artiRcial  aids  to  memory 
berc  described  would  now  bc  cxplained  by  the  doctrine  of  Association  of 
Ideas. 

^  In  the  De  Augmcntis,  thc  cxpression  ^Pracnotio*  (which  also  occurs 
below)  is  put  lorward  most  proininently  to  describe  this  species.  'Prac- 
notionera  vocamus  abscissionem  quandam  investigationis  infiniUe/ 


433 

illis  instantiis  quac  superius  dictae  sunt,  praenotio  pcrspicua 
cst  ct  certa.  In  prima  vidclicct,  dcbct  cssc  aliquid  quod 
congruat  cum  ordinc;  in  sccunda  debet  esse  imago  quae 
relationcm  aliquam  habeat  sive  convenicntiam  ad  illa  loca 
certa;  in  tcrtia,  dcbcnt  cssc  vcrba  quae  cadant  in  versum. 
Atque  ita  abscinditur  infinitum.  Aliac  autcm  instantiae 
dabunt  hanc  alteram  specieni ;  ut  quicquid  dcducat  intel- 
lectualc  ad  fericndum  scnsum^^  (quae  ratio  etiam  praecipue 
viget  in  artificiali  mcnioria)  juvet  memoriam.  AHae  instantiae 
dabunt  hanc  alteram  specicm  ;  ut  quae  faciunt  impressionem 
in  afTtctu  forti^  incutientia  scilicet  metum,  admirationcm, 
pudorem,  dclectationem,  juvent  memonam.  Aliae  instantiae 
dabunt  hanc  alteram  speciem ;  ut  quae  maxime  imprimuntur 
a  mente  pura  et  minus  pracoccupata  antc  vel  post,  veluti 
quae  discuntur  in  pueritia  aut  quae  commentamur  ante 
somnum^^  etiam  primae  quacque  rerum  vices,  magis  hacreant 
in  memoria.  Aliae  instantiac  dabunt  hanc  alteram  spccicm; 
ut  multitudo  circumstantiarum  sive  ansarum  juvet  memoriam, 
veluti  scriptio  per  partes  non  continuatas,  lectio,  sive  recitatio 
voce  alta.  Aliae  denique  instantiae  dabunt  hanc  altcram 
speciem  ;  ut  quae  expectantur  et  attentionem  excitant  melius 
haereant,  quam  qaae  practcrvolant.  Itaque  si  scriptum 
aliquod  vicies  perlegeris,  non  tam  facile  illud  memoriter  disces 
quam  si  illud  lcgas  decies,  tentando  intcrim  illud  recitare,  et 
ubi  deficit  memoria  inspicicndo  libruni,  Ita  ut  sint  veluti 
sex  Formac  Minores  eorum  quae  juvanfr  Mcmoriam;  vidc- 
licet  abscissio  infinit) ;   dcductio  intellectualis  ad   scnsibUe; 


^^  1n  the  De  Augmentis,  this  spccies  is  called  '  Emblema/  and  is 
dcscriticd  at  grcater  length  than  here,  as  well  as  illustratcd.  Sce  the  end 
ofbk.  V. 

""  The  probable  cause  of  this  phcnonicnon  (of  which  some  striking 
instances  will  be  found  in  Dr.  Carpetiter's  MenUl  Physiology,  ch.  13) 
is  that  we  repeatcdly  recur  to  these  thoughts  during  sleep,  though,  on 
waking,  we  have  forgotten  that  we  did  so.  It  belongs  to  the  class  of 
phcnotnena  describcd  by  Lcibnitz  as  *  obscure  ideas/  by  Hamilton  as 
*  Latent  Mcntal  Alodifications,*  by  Dr.  Carpenter  as  '  Unconscious  Cere- 
bralion,'  and  more  happily  by  Mr.  Lewes  as  '  Subconsciousiiess.*  Awaking 
at  an  appointed  hour  is  a  good  and  familiar  instance  of  the  pf>wer  which 
the  inind  actually  exerts  during  sleep,  Ihough  all  recollection  of  its  exertioa 
may  havc  passed  away. 
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imprcssio  in  affectu  forti ;  impressio  in  mente  pura;  multitudo 
ansarum  ;  praccxpcctatio. 

Similitar,  exempli  gratia ;  sit  natura  inquisita  Gustus,  sive 
Gustatio.  /;/ji'/i«//(i^quac  scquuntur  sunt  Constiintivae :  vide- 
licct,  quod  qui  non  olfaciunt,  scd  scnsu  eo  a  natura  destituti 
sunt,  non  percipiant  aut  gustu  distinguant  cibum  rancidum 
aut  piitridum,  neque  similitcr  aHiatum  aut  rosatum,  aut  hu- 
jusmodi"'^  Rursus,  illi,  qui  pcr  accidens  narcs  habent  per 
descensum  rheumatis  obstructas,  non  discemunt  aut  percipiunt 
aliquid  putridum  aut  rancidum  aut  aqua  rosacea  inspersum. 
Rursus,  qui  afficiuntur  hujusmodi  rheumate,  si  in  ipso  momento, 
cum  aliquid  foetidum  aut  odoratum  habent  in  ore  sive  palato, 
cmungant  fortiter,  in  ipso  instanti  manifcstam  perceptionem 
habent  rancidi  vel  odorati.  Quae  instantiae  dabunt  et  consti- 
tucnt  hanc  speciem,  vel  partcm  potius  gustus ;  ut  sensus 
gustationis  cx  parte  nihil  aliud  sit  quam  olfactus  intcrior, 
transiens  ct  descendens  a  narium  meatibus  superioribus  in  os 
et  palatum"*,  At  contra»  salsum  ct  dulce  et  acre  ct  acidum 
ct  austerum  et  amarum,  et  similia,  haec  (tnquam)  omnia 
acquc  sentiunt  illi  in  quibus  olfactus  deest  aut  obturatur,  ac 
quisquam  allus;  ut  manifestum  sit  sensum  gustus  cssc  com- 
positum  quiddam  ex  olfactu  interiori  et  tactu  quodam 
exquisito"^^  ;  de  quo  nunc  non  est  dicendi  locus. 

"  These  instanccs  are,  perhaps,  slightly  cxaggcrated.  Biit,  so  far  as 
they  arc  tnie,  they  are  well  explained  by  the  tollowing  cxtract  from 
Mr.  Bain's  *Senses  and  InteMecI,*  jrd  Kd.,  pp.  158-9:  *  Tastes,  propcrly 
so  callcd,  affccl  only  the  gustatory  ncrvcs,  and  are  therefore  the  san^e 
whcther  the  nostrils  are  opeued  or  doscd.  But  iminy  sapid  bodics  are 
aUo  uclorous.  In  the  act  ot  cxpiralion  acconipanying  mastication,  especi- 
ally  Ihe  instant  afler  deglution,  ihe  odorous  parlicles  are  carried  inlo  the 
cavitics  of  thc  nose,  and  affect  the  sensc  of  smcll,  or  makc  thcir  odour 
apparcnt.  This  effcct  is  what  we  term  JiavQur,  Some  bodies  as 
cinnamon,  have  hardly  any  taste,  but  a  flavour,  in  other  words  aa  odour, 
brought  out  by  masticatjon.' 

'•  It  must  bc  borne  in  mind,  however,  that,  Ihough  thc  sensations  of 
smcll  and  tastc  are  closcly  associatcd,  and  thcir  organs  are  in  close 
proximity,  they  are  still  perfectly  distinct. 

''^  In  thn  case  of  both  tasie  and  smell,  the  precise  mode  of  action  on  the 
organ  is  very  obscure,  but»  in  cach  case,  it  is  probably  chemical.  Touch 
is,  of  course,  a  condition  common  to  ail  the  five  external  senses,  various  as 
thcy  are  in  their  characteristicsj  and  impussible  as  it  is  to  reduce  them,  one 
to  the  otbcr. 
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Similiter,  cxempli  gratia;  sit  natura  inquisita  Communicatio 
Qualitatis  absque  Commistione  Substantiae.  Instantia  Lucis 
dabit  vel  constituct  unam  specicm  communicationis ;  Calor 
vero  et  Magnes  altcram.  Communicatio  enim  lucis  est 
tanquam  momentanea,  ct  statim  pcrit,  amota  luce  ori^inali. 
At  calidum  et  vtrtus  magnctica,  postquam  tramissa  fuerint 
vel  potius  excitata  in  alio  corpore,  haerent  et  manent  ad 
tempus  non  parvum,  amoto  pnmo  movente. 

Denique  magna  est  oninino  praerogativa  instantiantm  con- 
stitutivarum^  ut  quae  plurimum  faciant  et  ad  definitiones 
(praesertim  particularcs)  et  ad  divisiones  sive  partitiones 
naturarum ;  de  quo  non  male  dixit  Plato,  Qmd  habendns  sit 
tanquam pro  Deo^  qui  dcjinire  ct  dividcre  bcnc  sciat"^^'. 

XXVIL 
Inter  praerogativas  instantiarum  ponemus  sexto  loco  ///- 
stantictsConfornus^^^^^^w^Proportionatas;  quas  etiAm  Paraiiclas^ 


"  Mr.  Kilchin  quotes  Pliacdius,  2G6  A  (it  shoiild  be  266  B) :  ToiVqjw 
hi)  tytayf  niiT^t  Tt  epatTT'}Sf  2}  4»a(dpf,  raiv  HiatfttatQiv  Kat  a-vvaytnytov,  1v  tniii  t« 
h  Xiytiv  rt  kq\  ^/jovrtM*  €uv  t€  tiv'  ttXXov  ijyfitraipun  Hvvirrav  tit  If  Kot  *V1 
iroXXa  irtffiVKoa  o/iav,  tovtop  btoticio  KaTowtadt  fiiT  tj^wo»"  SKjrt  Btoio, 

"  This  very  important  class  of  instanccs  consists  of  •  Analogies '  drawn 
from  objects  or  qualities  in  many  respects  dissimilar — at  all  limes  one  of 
the  most  fertile  sources  of  suggcstion  both  for  scientific  discoveries  and 
practical  inventlons,  Thc  imaginative  and  truly  philosophical  type  of 
mind  which  is  adapted  to  note  these  rescmblances  is  well  described  hy 
Bacon  in  i.  55. 

Professor  Piayfair,  giving  cxamples  of  these  instances,  says :  'Such  are 
the  telescope  and  microscope,  in  the  works  of  art,  compared  wlth  thc  eye 
in  the  works  of  nature.  This,  indeed,  Is  an  analogy  which  goes  much 
beyond  the  mere  exterior;  it  extcnds  to  the  intcrnal  striicture,  and  to  the 
principle  of  action,  which  is  tlie  same  in  the  eye  and  in  Lhe  telescope, — 
to  the  /titent  jchfmalhm,  in  the  language  of  Bacon,  as  far  as  material 
substance  h  concerned,  It  was  the  experiinent  of  the  camera  ohscura 
which  lcd  to  thc  discovcry  of  the  formation  of  the  images  of  external 
objects  in  thc  bottom  of  the  eye  by  the  aclion  of  the  crystallinc  lcns,  and 
the  other  humours  of  which  the  eye  is  formed. 

'Amoiig  tiie  instances  of  conformity,  those  are  the  most  useful  which 
enable  us  to  compare  produclions  of  an  unknown  formation,  with  siiiiilar 
productions  of  which  thc  formation  is  wcll  umlerstood.  Siich  are  basalt, 
and  the  other  trap  rucks,  compared  with  the  lava  thrown  out  froin  volca- 
noes.  They  have  a  stiucture  so  cxactly  similar,  that  it  is  hardly  possible 
to  doubt  that  their  origin  is  the  same,  and  that  they  are  both  pruduced 
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sive  Similiiitdines  Physicas^  appcllare  consuevimus.  Eae 
vero  sunt,  quae  ostendunt  similituclincs  ct  conjugationcs 
rerum,  non  in  forrais  minoribus  (quod  faciunt  instantiae  con- 
stitutivae)  sed  plane  in  concreto^^  Itaque  sunt  tanquam 
primi  et  infimi  gradus  ad  unionem  naturae.  Neque  constituunt 
aliquod  axioma  statim  ab  initio,  scd  indicant  et  observant 
tantum  quendam  consensum  corporum  '^  Attamen  licet  non 
niultum  promoveant  ad  inveniendasformas,  nihilominus  magna 
cum  utilitate  revelant  partiuni  universi  fabricam,  et  in  membris 
ejus   exercent  vcluti   anatomiam   quandam ;    atque  proindc 

by  the  action  of  subterraiieous  tire.  There  are,  however,  aniid  their 
similarity,  some  very  remarkabie  differences  in  the  substances  which  they 
contain,  the  trap  rocks  containing  caicareous  spar,  and  the  lava  never 
containing  any.  On  the  siipposition  Ihat  they  are  both  of  igneous  origin, 
is  Ihere  aiiy  circumstance,  in  the  conditions  in  which  heat  may  have  been 
applicd  lo  them,  which  can  accounl  for  this  riifference?  Sir  James  Hall, 
in  a  traiii  of  most  philosophical  and  h.ippily-contrived  experiments,  has 
explained  the  nature  of  those  condttions,  and  has  sho\vn  thal  the  presence 
of  calcareous  spar,  or  thc  want  of  it,  may  arise  from  thc  grcatcr  or  less 
compression  under  which  the  fusion  of  the  l>asalt  was  performed,  This 
has  scrvcd  to  expiain  a  great  difficulty  in  thc  history  of  the  mineral 
kingdom. 

*  Comparative  anatomy  is  full  of  analogies  of  this  kind,  which  are  most 
instructive,  and  useful  guides  to  discovery.  It  svas  by  remarking  in  the 
blood-vessels,  a  contrivance  similar  to  the  valves  used  in  hydrauhc  engines, 
for  preventing  the  counter-current  uf  a  fluid,  thut  Harvcy  was  led  to  the 
discovery  of  the  circulalion  of  thc  blood.  Thc  analo^ies  between  natural 
and  artificial  productions  are  always  highly  deserving  of  notice.'  Pre- 
liminary  Dissertation. 

It  is  by  ihe  bold  use  of  analogies  of  this  kind  that  modem  physlcists 
have  been  able  to  trace  the  correlations  of  the  various  physical  forces ; 
that  modem  philologists  have  been  able  to  refer  to  the  same  families, 
languages  of  apparently  the  most  dissimJlar  character ;  and  that  modern 
jurists  and  moralists  have  detected  in  laws,  institutions,  custoras,  and 
fcelings  amongst  Ihe  most  widely  scattered  races  and  at  the  most  varions 
stages  of  civilisation  a  common  origin  and  a  common  meaning.  l'hough 
the  strict  use  of  logical  mcthod  is  indispcnsable  to  demonstration  and 
verification,  it  is  the  observation  of  analogies,  and  those  otten  very  re- 
mote  ones,  that  generally  scts  us  on  the  track  of  great  discoverics. 

■^*  That  is,  they  are  concemed  with  individual  obsen-ations,  and  not 
with  inductive  generalisations,  as  are  the  Instantiae  Constitutivae. 

^"  Thcy  serve  to  suggcst  axioms,  rathcr  than  to  cstabUsh  thcm.  Sec 
note  77*  It  is  curious  that  considerations  ol  this  kind  did  nut  lead  Bacoa 
to  attach  greater  importance  to  the  otlice  of  the  Imagination  in  scicntiBc 
discovery. 
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veluti  manu-ducunt  intcrdum  ad  axiomata  sublimia  et  nobilia, 
praesertim  illa  quae  ad  mundi  configurutionem  pertinent, 
potius  quam  ad  naturas  ct  formas  simplices'*". 

Excmpli  gratia ;  Instantiae  Conformes  sunt  quae  sequuntur : 
specuium,  et  oculus ;  et  similiter  fabrica  auris.  et  loca  red- 
dentia  echo.  Ex  qua  conformitate,  praeter  ipsam  obser- 
vationem  similitudinis,  quae  ad  multa  utilis  est,  procHve  est 
insuper  colHgere  et  formare  illud  axioma ;  videlicct,  organa 
scnsuum  ct  corpora  quae  pariunt  reflexiones  ad  sensus  esse 
similis  naturae.  Rursus  ex  hoc  ipso  admoiiitus  intellcctus 
non  aegre  insui^it  ad  axioma  quoddam  altius  et  nobilius. 
Hoc  nimirum  ;  nihil  interesse  inter  consensus  sive  sympathias 
corporum  sensu  pracditorum,  et  inanimatonim  sine  sensu, 
nisi  quod  in  illis  accedat  spiritus  animalis^'  ad  corpus  ita'^ 
dispositum,  in  his  autem  absit.  Adeo  ut  quot  sint  conscnsus^* 
in  corporibus  inanimatis,  tot  possint  esse  sensus  in  animali- 
bus,  si  essent  perforationes  in  corpore  animato  ad  discursum 
spiritus  animaHs  in  membrum  ritc  dispositum,  tanquam  in 
organum  idoneum.  Et  rursus,  quot  sint  sensus  in  aniiualibus, 
tot  sint  proculdubio  motus  in  corpore  inanimato  ubi  spiritus 
animalis  abfuerit ;  licct  neccsse  sit  multo  plurcs  esse  motus  in 
corporibus  inanimatis  quam  sensus  in  animatis,  propter  pauci- 
tatcm  oi^anorum  sensus.  Atque  hujus  rei  ostendit  se  cxem- 
plum  valde  manifcstum  in  doloribus.  Etcnim  quum  sint 
plura  genera    doloris   in  animalibus,  et   tanquam  varii  illius 


*•  This  is  hardly  the  case.  Analoiry  has  played  an  important  part  in 
suggesting  the  laws  of  Light,  Hcat,  Sound,  Klcctricity,  Gravitulion,  &c. 

"  See  note  on  *spiritii5  animalium '  in  Aph.  13.  Inst.  j8,  and  the 
passage  in  the  Histona  Vitae  et  Mortis  i£.  and  S.,  vol.  ii.  pp.  214,  215) 
there  referred  lo.  In  the  latter  passage,  Bacon  distinguishes  hetween  the 
'  spirltus  mortuales,'  and  the  *  spiritus  vitalis '  (or  animatus)  which  is 
'supcradUed  '  in  all  animated  beings. 

In  ii.  40  therc  are  some  cxtrcmcly  curious  spcculations  on  'actio  et 
motus  spintus,  qui  includitur  in  curporibus  langibilibus.'  Cp.  also  i.  50^ 
with  note  8j. 

*'-'  Mr.  Kitchin  proposes  (I  think  needlessly)  to  read  *rite.*  *  Ita 
dispositum '  mcans  *  so  disposed  as  to  receive  impressions,'  *  disposcd 
accordingly.' 

"  On  *Operationes  per  conscnsus  aut  fugas  (qui  sextus  modus  operandi 
est)/  see  ii.  50.  Cp.  also  *  .Aditus  ad  Historiam  Sympathiae  ct  .^ntipathiae 
Rerum*  (E.  and  S.,  vol.  ii.  p.  8ijj  Sylva  Sylvarum,  Exps.  800-830, 
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charactcrcs  (vcluti  alius  est  dolor  ustionls,  alius  frigoris  in- 
lensi,  alius  puncturae,  alius  compressionis,  alius  extensionis,  et 
similiuni),  certissimum  est  omnia  illa,  quoad  motum,  inesse 
corporibus  inanimatis;  veluti  ligno  aut  lapidl,  cum  uritur, 
aut  per  gclu  constringitur,  aut  pungitur,  aut  scinditur,  aut 
fiectitur,  aut  tunditur,  et  sic  de  aliis;  licet  non  subintrent 
scnsus,  propter  abscntiam  spiritus  animalis. 

Item  mstantiae  conformes  (quod  mirum  fortassc  dictu)  sunt 
radices  et  rami  plantarum.  Omne  enim  v^etabile  intumescit, 
ct  cxtrudit  partcs  in  circumfercntiam,  tam  sursum  quam  deor- 
sum.  Ncque  alia  cst  diffcrcntia  radicum  ct  ramorum,  quam 
quod  radix  includatur  in  terra,  et  rami  exponantur  aeri  et 
soli  ***.  Si  quis  enim  accipiat  ramum  tcnerum  et  vegetum 
arboris,  atquc  illum  reflectat  in  aliquam  terrae  particulam, 
licet  non  cohaereat  ipsi  solo,  gignit  statlm  non  ramuni,  sed 
radiccm.  Atque  vice  versa,  si  terra  ponatur  supcrius,  atque 
ita  obstruatur  lapide  aut  aliqua  dura  subsfcantia,  ut  planta 
cohibeatur  nec  possit  frondescere  sursum,  edet  ramos  in 
acrcm  deorsum. 

Itcm  instautiae  conformes  sunt  gummt  arborum,  et  plerae- 
que  gemmae  rupium*\  Utraque  enim  nil  aliud  sunt  quam 
exudationcs  ct  percolationes  succorum :  in  primo  genere 
scilicet,  succorum  ex  arboribus;  in  secundo,  ex  saxis;  unde 


^  This  is,  of  course,  an  error,  but  it  is  not  entirely  without  excose. 
*In  the  young  itate  ihtre  is  no  diiatmction  between  stem  and  root,  as 
regards  structure;  both  bcing  ccllular,  and  an  cxtensKm  of  each  other  in 
oppusite  dircctiuns.  The  root  is  afterwards  distinguished  froin  the  slem, 
by  the  waiit  of  a  provision  for  the  devclopmcnt  of  leaf-buds,  and  by 
increasing  from  above  downwards.  Such  plants,  however,  as  the  Moutan 
Paeony,  thc  Plum-trce,  Pyrus  Japonica,  and  especially  Anemone  Japonica, 
have  a  power  of  fonning  buds  oa  their  roots.'    Balfour's  Manual  of  Botany, 

§  iisi. 

ftl.  Boiiillet,  spealcing  ofthis  example  and  of  somc  of  those  given  below, 
says;  '  Ne  trouve-t-on  pas  dans  toutes  ces  indications  le  germe  de  deuK 
theories  qui  ont  cte  developpees  de  nos  jours  avec  un  grand  succes,  celle 
des  mctamorphoses  des  urganes  des  plantes,  qu'ont  defendues  Guethe  ct 
M.  dc  Candolle,  et  celle  des  analogues,  qui  a  fait  robjet  special  dcs  ^tudcs 
de  M.  Geoffroy-St.-Hilairc?* 

**  This  is  simply  a  fancy,  and,  Uke  some  of  Bacon's  other  Instances  in 
this  Aphorisin,  is  an  cxample  of  falsc  rather  than  of  true  Analogy.  Gcms 
are  due  to  Crystallisatiuo. 
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gignitur  claritudo  et  splendor  in  utrisque,  pcr  percolationem 
niminim  tcnuem  et  accuratam.  Nam  indc  fit  ctiam,  quod 
pili  animaliuni  non  sint  tam  pulchri  et  tam  vividi  coloris 
quam  avium  plumac  complurcs:  quia  succi  non  tam  delicate 
pcrcolantur  per  cutem  quam  per  calamum. 

Item  itistautiae  conformes  sunt  scrotum  in  aninialibus  mas- 
culis,  ct  matrix  in  femcllis.  Adeo  ut  nobilis  illa  fabrica  per 
quam  scxus  dififerunt  (quatenus  ad  animalia  tcrrcstria),  nil 
aliud  videatur  esse,  quam  sccundum  exterius  et  interius*^; 
vi  scilicct  majore  caloris  gcnitalia  in  sexu  masculo  pro- 
trudcnte  in  extcrius,  ubi  in  femcllis  nimis  debilis  est  calor 
quam  ut  hoc  facere  possit ;  undc  accidit  quod  contineantur 
interius. 

Item  instantiae  cmtformes  sunt  pinnae  piscium"^,  ct  pedes 
quadrupedum,  aut  pedes  et  alae  volucrum;  qujbus  addidit 
Aristotcles  quatuor  volumina  in  motu  serpentum  "*.  Adeo 
ut  in  fabrica  universi  motus  viventium  plerunque  videatur 
expediri  per  quaterniones  artuum  sivc  flexlonum, 

'■  *This  remark  seems  to  have  been  suggested  by  a  similar  passage  En 
Telcsius,  Oe  Rerum  Natura^  vi.  18; — "  Masculo  ....  magnus  daius  est 
calor,  qui  et  mcmbnim  gcnitale  foras  propcllat  ct  sanguinem  multum 
bcneque  omnem  compactum  conficiat,  &c.  Focminae  autem  .  .  .  languens 
inditus  est  calor,  qui  neque  genitale  vas  foras  proi>cllcrc  nec  e  semine 
spiritum  cducerc  queat."  The  doctrine  howcver  of  this  passagc  was  first 
taught  by  Galon,  from  whom  Tclesius  dcrived  it.  See  Galen,  De  Usu 
Partium,  xiv.  6.*     Mr,  Ellis'  note. 

*"  This  analogy,  so  far  as  birds,  quadrupeds,  and  fishes  are  concemed,  is 
a  good  onc.  It  occurs  both  in  AristoUe  and  Pliny.  Scc  Arist.  Hist.  An, 
i.  5  (Beriin  Ed.,  p.  490  a.  36,  &c.) :  Ku'«iTat  de  ra  Kivovixtva  irui^Td  Tirrapn 
inifAtlntt  i)  irXfiOffi,  ra  fi€V  fitaifui  TtTrapai  ^di^ov,  oiov  af&ptaTrnv  ^iiv  ^fp"^»  dutrl 
Koi  noa\  livalvt  Spvis  Hi  nripv^t  dvtri  Ka\  rrotr\  fivtri,  ra  d<  rcr/wiTTuda  tcat  ixOifV 
ri  piv  T(TTnp(Tt  Koaivy  oi  ii  TfTTaptrt  irrtpvyints.  *0(ra  ii  ito  tj^n  iTTfpCyia  q 
SXais  pf}f  oiov  lUfnSj  TirToptTi  a^ijfitiots  ov6iv  ^rroi'*  al  yap  Kafiirai  rcVrapfr,  9  6vo 
trvv  Tots  wTfpvyiots,  *Ocra  i  avatpa  ovTa  rrXfiovt  irudar  ^J^**»  <tr«  PTtjva  tiTt 
TTf^d,  (TTjpetots  KivfiTai  TT\(iotTtv,  K.r.X.  Cp.  De  Inccssu  Animalium,  i.  7,  8 
{Berlin  Ed.,  pp.  707-8).  See  also  Pliny,  Nat.  Hist.  ix.  ch,  ao  (scct.  7j): 
'Idcn  pinnarum  qtJO(]uc  fiunt  discrimina,  quac  pcdum  vice  sunt  datae 
piscibus:  nullis  supra  quatemas:  quibusdam  binae,  aliquibus  nullae.  In 
Fucino  lantum  lacu  piscis  est,  qut  octonis  pinnis  natat.* 

••  See  the  two  passagcs  from  Aristotle  referrcd  lo  in  the  last  note. 
This  is  a  *glaring  mstancc '  of  Ihc  lcndcncy  of  thc  human  mind  *  snpponcre 
majorcm  ordinem  ct  aequaUtatem  in  rebus  quam  invcnit*  ct  'afTmgere 
parailula  ct  corrcspondcntia  et  rclativa  quac  non  sunt.' 
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Item  dentes  ia  anlmalibus  tcrrcstribus,  et  rostra  in  avibus, 
sunt  instantiac  confonnes ;  unde  manifestum  est,  in  omnibus 
animalibus  pcrTectls  Ruere  duram  quandam  substantiam 
versus  os. 

Item  non  absurda  cst  similitudo  et  conformitas  illa,  ut 
homo  sit  tanquam  planta  inversa.  Nam  radix  nervorum 
et  facultatum  animalium  est  caput ;  partcs  autem  scminaks 
sunt  infimac,  non  computatis  cxtrcmitatibus  tibiarum  et 
brachiorum.  At  in  plauta,  radix  (quae  instar  capitis  est) 
regularifcer  infimo  loco  collocatur ;  semina  autem  supremo. 

Dcnique  illud  omnino  praccipicndum  cst  ct  saepius  monen- 
dum  ;  ut  dJligentia  haniinuiu  in  intiuisitione  et  congerie  Natu- 
ralisllistoriaedeinccpsmutetur  plane»  et  vertaturtn  contrarium 
ejus  quod  nunc  in  usu  cst.  Magna  enim  hucusque  atque  adeo 
curiosa  fuit  liominum  industria  in  notanda  rerum  varietatc 
atque  explicandis  accuratis  anlmalium,  hcrbarum,  et  fossihum 
differcntiis  ;  quarum  plcracque  magis  sunt  hisus  naturac  quam 
seriae  alicujus  utilitatis  versus  scientias.  Faciunt  certe  hujus- 
modi  res  ad  delectationem,  atque  etiam  quandoque  ad  praxin  ; 
vcrum  ad  introspiciendam  naturam  parum  aut  nihil.  Itaque 
convcrteuda  plane  cst  opcra  ad  inquirendas  et  notandas  rerum 
similitudines  et  analoga,  tam  in  integralibus  quam  partibus. 
IUae  cnim  sunt  quae  naturam  uniunt,  ct  constituerc  scientias 
incipiunt*^ 

Verum  in  his  omnino  est  adhibenda  cautio  gravis  et  scvera; 
ut  accipiantur  pro  instantiis  cmfonnibus  ct  proportionatis  illae, 
quae  denotant  similitudincs  (ut  ab  initio  dixinius)  physicas; 
id  est,  reales  et  substantialcs  et  immcrsas  in  natura,  non  for- 
tuitas  et  ad  speciem ;  multo  minus  supcrstitiosas  aut  curiosas, 
quales  naturah"s  magiae  scriptores'"'  (homines  levissimi,  et  in 
rebus  tam  scriis  qualcs  nunc  agimus  vix  nominandi)  ubique 
ostentant;  magna  cum  vanitate  et  desipientia,  inanes  simili- 


''®  These  remarks  are  hardly  worthy  of  Dacon's  penetralion.  To  the 
successful  investigation  of  science  \l  is  quitc  as  cssential  to  note  the 
differenccs  as  the  resemblances  of  things.  His  contrast  of  Ihe  two  opposed 
roental  types  in  i,  55  is  far  juster  and  soimdcr  than  this  paragraph. 

^  Cp.  De  Augmentis,  iii.  5,  and  AUitus  ad  Historiam  Syinpatbiae  et 
AntipathJae  Rerum  (£.  and  S.,  vol.  ii.  p.  81). 
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tudincs  et  sympathias  rcrum  dcscribentes  atque  etiam  quan- 
doqne  aflingcntfs. 

Verum  Ins  missis,  etiam  in  ipsa  configuratione  mundi  in 
majortbus  non  sunt  negligendae  instantiae  confonnes ;  veluti 
Africa,  et  regio  Peruviana  cum  continente  se  porrigente  usque 
ad  Fretum  Magellanicum,  Utraque  enim  regio  habct  similes 
isthmos  et  similia  promontoria,  quod  non  temere  accidit'''^ 

Item  Novus  et  Vetus  Orbiy  ;  in  eo  quad  utrique  orbes 
vcrsus  septcntriones  lati  sunt  ct  exporrecti,  versus  austrum 
autem  angusti  et  acuminati  ^*. 

Item  instantiae  conformes  nobilissimae  sunt  frigora  intensa, 
in  mcdia  (quam  vocant)  aeris  regione,  et  ignes  acerrimi  qui 
saepe  reperiuntur  crurapentes  cx  locis  subtcrrancis ;  quae 
duae  res  sunt  ultimitates  et  extrema ;  naturae  scilicet  fri- 
gidi  versus  ambitura   coeli,  ct  naturae  calidi  versus  viscera 


•'  Bacon  seems  to  be  comparing  the  twfstem  or  corrfjpondinj  sides  of  the 
two  continents.  The  conformity  of  the  ofipojite  sides  is  also  remarkable, 
the  projections  on  one  side  answering  roughly  to  the  reccsses  on  the 
othcr. 

"  Humboldt  dtscnsses  these  and  similar  phenomena  at  some  length. 
See  Co!.  Sabinc*s  Translation  of  the  Kosinos,  vol.  i.  p.  280,  &c.  VVhile 
acknowlcdging  that  Mittlc  can  be  asccrtained  by  invcstigation  rcspecting 
the  causal  connection  of  Ihc  great  phenomena  appertaining  to  the  forma- 
tion  of  oiir  continent^,  and  to  the  analogies  and  contrasts  prescnted  by 
their  configuration/  he  suggests  two  principal  causcs,  acting  in  succession, 
which  may  have  determined  such  configuration.  *  Slight  disturbances  in 
the  equilibrium  of  the  elastic  forces  in  the  interior  of  our  planet  may 
havc  detcrmined  thcir  action  more  towards  the  northcm  than  Ihe  southcm 
hemispherc,  and  have  occasionod  the  plevation  of  thc  dry  land  in  the 
eastcrn  hemispherc  i(»  the  form  of  a  wide  connected  mass,  having  its  major 
axis  almost  parallel  to  thc  equalor, — and  in  thc  westcrn  and  morc  occanic 
hemi-iphere,  in  a  comparatively  narrow  band,  follovving  the  direction  of  the 
meridian.*  Again,  *Our  Atlantic  Occan  prescnts  the  charactcristics  of  a 
valley.  Il  is  as  if  the  How  of  Ihe  waters  had  been  dirccted  first  towards 
the  north-east,  then  towards  Ihe  north-west,  and  thcn  again  towards  the 
north-east.  The  parallelisin  of  the  coasts  north  of  10''  of  South  latitude, 
the  projecting  and  rc-entcring  anglcs,  the  convexity  of  Brazil  oppositc 
to  the  Gulf  of  Guinea,  and  thc  convexity  of  Africa  to  the  Gulf  of  Mcxico, 
all  favour  this  view,  which  at  hrst  may  seem  too  hazardous.  In  the 
Atlantic  Valley,  as  is  indccd  usually  Ihe  case  in  the  form  of  large  masscs  of 
land,  coasts  deeply  indented  and  fringed  wilh  many  islands  are  placed 
oppositc  to  those  of  a  contrary  character.* 
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sive  rejectionem  naturae  cort^ 


terrae^'^;   per  antiperistasin  ^* 
trariae. 

Postremo  autem  in  axiomatibus  scientiarum  notatu  digna 
est  conformitas  instantiarutn,  Veluti  tropus  rhetoricae,  qui 
dicitur  Praeter  Expectatnm^  conformis  est  tropo  musicae,  qui 
vocbXwt  Deciinatio  Cadentiae^^.  Similiter,  postulatum  mathe- 
maticum"*,  ut  qtiae  eidcm  tertio  aeqnaiia  snnt  etiam  inter  se 


"  It  is  truc  that  the  higher  we  ascend  in  the  atmosphere,  the  colder  it 
is,  and  the  lower  we  descend  into  the  interior  of  the  earth,  the  wanner 
it  is ;  but  these  two  sets  of  facts  depend  on  different  causes,  and  hence 
they  do  not  rcally  constitutc  an  Instantia  Conformis. 

On  the  tntemal  heat  of  the  earth  and  the  causes  of  volcanoes  and  earth- 
quakes,  see  LyclPs  Principles  of  Geology,  chs.  on  thc  Causes  of  Earth- 
quakes  and  Volcanoes  (lath  Ed.,  chs.  33,  33), 

**  Cp.  ii.  12.  Inst.  24.  The  word  avrwr^/HWno-ir  is  of  not  uncomroon 
occurrence  in  Aristotle.  See,  for  instance,  Physics.  viii.  10  (p.  367  a.  16) : 
8t6  Kai  eV  (if^c  Kfil  iv  v\xti  yivtnn  j\  TOtaimj  KiyTjais,  1)1»  ^iyovtri  riiKt  ayrt- 
ntpi<TTa(riv  tivat.  Meteorologica,  i.  la  (p,  348  b.  3):  aXX*  iirtt^  Apiifxfv  ori 
yiVcrai  avrtTreptaTaa-is  ry  Btp^^  Ka\  roi  -^vxp^  aAXijXoip.  On  the  lormer 
passage,  Bonitz  quotes  Ihe  following  definition  from  Simplicius:  avTt~ 
ntplaraais  iariv.  ornv  f^wBuvfisvav  riTOp  aafiaTOs  avTaXXayf}  ytvrjTot  ri» 
T^tov,  Kal  TQ  p.iv  i^tii$rjtraif  iv  t^  tqv  i^ti}$r}$eyTQi  or//  Tfmw,  ro  d'  f^oiBTfSiv  t6 
npoafx'^  *'l«^Wt  i^s  "*•  ''"O  ea^Xf^ov  iv  tm  rojrw  yivr^TQk  toC  ir/HiTou  e^atBl^tTcarroi, 

"  These  are  thc  *Axiomata  quae  particularium  scientiarum  non  sint 
propria,  sed  pluribus  earum  in  commune  competant'  which  constitule  one 
division  of  the  Philosophia  Prima.  See  Dc  Augmentis,  iii.  i.  Aristotle 
employs  the  word  ii^ta*)u«Ta  in  a  similar,  though  not  exactly  the  same  sense, 
for  thc  principlcs  cominon  to  all  sciences.     See  note  on  i.  7. 

•^  •  Is  not  the  trope  of  miisic,  to  avoid  or  slldc  from  the  close  or  cadence, 
common  wilh  the  trope  of  rhetoric  of  deceiving  expectation  ? '  Advance- 
mcnt  of  Lcarning,  bk.  ii.  (E.  and  S.,  vol.  iii.  pp.  348-9).  *  Tropus  ille 
Musicus,  a  clausuU  aut  cadentia  (quam  vocant),  cum  jamjam  adesse  videatur, 
placide  elabcndi,  convenit  cum  tropo  RhetoHco  expectationem  eludcndi.* 
De  Augm.  iii.  1.  The  following  note,  communicatcd  by  Professor  Sir  F. 
A.  Gore  Ouselcy,  I  borrow  from  Mr.  Kitchin :  '  At  first  I  thought  il  meant 
a  "Cadenza  d' Inganno,"  or  "false  cadencc;"  but  I  have  now  satisfied 
myself  that  such  a  thing  was  unknown  in  Bacon*s  lime.  I  am  rather 
inclincd  to  think  it  refcrs  to  a  species  of  false  close,  such  as  we  find  in  the 
last  bar  but  two  of  Tallis'^  Nunc  Dimittis  in  D,  where  the  Harmony  pro- 
cccds  to  *  and  g^  on  A  for  a  Bass,  as  though  it  were  about  lo  close 
immediately  on  the  chord  of  D ;  when  suddenly  the  Tenor  s.trikes  a  CJJ, 
which  necessitates  a  modulation  into  thc  chord  of  G,  thus  leading  to  a 
"PlagalCIose."' 

*'  Generally,  and  more  propcrly  called  an  Axiom. 
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sint  aeqtialia,  conformc  est  cutn  fabrica  sylloglsmi  in  lo^ca, 
qui  unit  ea  quae  conveniunt  in  medio  ^".  Dcnique  multum 
utilis  est  in  quamplurimis  sagacitas  quaedam  in  conquirendis 
et  indagandis  conformitatibus  et  similitudinibus  physicis. 

XXVIII. 
Inter  praerogativas  instantiammy  ponemus  septimo  loco 
Instantias  Monodicas'^^  \  quas  etiam  Irregulares  sive  Hctero- 
clitas  (sumpto  vocabulo  a  grammaticis)  appcllare  consuevi- 
mus.  Eae  sunt,  quae  ostendunt  corpora  in  concrcto,  quae 
videntur  esse  extravagantia  et  quasi  abrupta  in  natura,  et 
minimc  convenire  cum  aliis  rcbus  ejusdem  generis.  Etcnim 
instantiae  conformes  sunt  similcs  alterius,  at  instantiae  nfono^ 
dicae  sunt  sui  similes.  Usus  vero  instantiarum  vwnodica- 
rum  est  talis  qualts  est  instantiarum  clandcstinaruM :  viz.  ad 


^'  *Qiiac  in  eodcm  tertio  conveniunt,  et  inter  se  conveniunt,  regula  est 
itidem  cx  Mathcmaticis;  venim  simul  tam  potens  in  Logica,  ut  syllogismi 
sit  fundamentum.'  De  Augm.  iii.  i.  There,  and  in  the  corresponding 
passage  of  the  Advanccment  of  Learning,  sevenU  other  examptes  of  thcse 
'Axioms'  are  given. 

Thc  iMathematical  Axiom  that  '  things  which  are  equal  to  Ihe  same 
thing  arc  cqua!  lo  one  anolhcr'  is,  striclly  spcaking,  only  applicable  to 
Logic,  if  we  quantify  the  predicate.  But  the  dictum  dc  omni  ct  nullo, 
the  maxim  *nota  notae  cst  nota  rci  ipsius,'  and  syllogistic  principles 
such  as  Ihe  *  Canon  of  Reasoning  in  the  Fir^t  Figure  *  which  I  have  given 
in  my  Deductive  Logic  (6th  Ed.,  p.  91),  arc  analogous  ('conformia ')  to  it. 
In  the  passagc  in  thc  tcxt,  this  is  all  that  Bacon's  language  implics, 

The  later  examples  in  tbis  Aphorism  supply  aaothcr  iUustration  of 
i.  127.    Cp.  Aphs.  26,  35. 

"  Properly  *raonadicas.*  See  note  on  i.  45.  In  the  edition  cf  the 
Novum  Organum.  published  at  Amsterdam  in  1660,  'monadica'  is  read 
throughout  the  Sccond  Book,  though,  curiously,  the  correction  is  not  madc 
in  thc  First  Book. 

Cometii,  Double  Stars,  the  occasional  crcsccnt-shape  of  Vcniis,  of  Mer- 
cury,  and  of  the  Moon,  Earthquakes,  Volcanoes,  Cyclones,  Metcoric  Stones, 
the  peculiarlties  in  the  relattitn  bctwecn  thc  expansion  and  temperature  of 
water  as  wcll  as  of  bismuth  and  the  casting-mctals  gcnerallyi  are  all  good 
examples  of  what  Bacon  mcans  by  thcse  instanccs.  Similarly,  in  law, 
we  might  adducc  as  '  monadic  instanccs*  Gavelkind  and  Borough  English, 
or,  in  moral  scntimcnt,  Suttee,  Duelling,  the  Levirate,  &c.  It  is  some- 
timcs  indiircrcnt  whcthcr  wc  rcfcr  an  cxamplc  to  this  hcad  or  thc  next 
of  Instantiae  Deviantes,  as  is  tbe  case  witb  one  or  two  of  tbe  cxamples 
^ven  above. 
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evehendam  et  uniendam  naturam  ad  invenienda  genera  sive 
communes  naturas,  limitandas  postca  per  ditfercntias  veras. 
Neque  enim  desistcndum  ab  inquisitione  doncc  proprietates 
et  qualitates,  quae  invcniuntur  in  hujusmodi  rebus  quae  pos- 
sunt  ccnscri  pro  miracuhs  naturac,  reducantur  et  comprehen- 
dantur  sub  aliqua  forma  sive  lege  certa :  ut  irregularitas  sive 
singularitas  omnis  reperlatur  pendere  ab  aliqua  forma  com- 
muni ;  miraculum  vero  illud  sit  tandem  solummodo  in  diffcr- 
entiis  accuratis  et  gradu  et  concursu  raro,  et  non  in  ipsa 
specie:  ubi  nunc  contcmplationes  hominum  non  procedant 
ultra  quam  ut  ponant  hujusmodi  res  pro  secrctis  et  magnali- 
bus  naturaCj  et  tanquam  incausabihbus,  et  pro  exceptionibus 
regularum  generalium®*. 

Exempla  instantiarum  monodicarttm  sunt,  sol  et  luna,  inter 
astr.i ;  magnes,  inter  lapides  ;  argentum  vivum,  inter  metalla  ; 
elephas,  inter  quadrupedes ;  sensus  veneris,  inter  genera  tac- 


"  Thcse  remarks  are  highfy  philosophical.  We  ought  never  to  rest 
tUl  exception$  are  exptiined,  and,  when  explained,  they  will  usually  be 
found  to  fall  under  somc  general  law  of  nature,  or,  in  the  case  of  moral 
and  social  phenomena,  to  be  what  Mr.  Tylor  has  happily  called  'survivals ' 
of  some  state  of  things  which  w^ts  far  more  general  in  the  past.  The 
history  of  tanguage^  it  may  be  noticed,  is  pecuUarly  rich  in  phenomcna  of 
this  kind. 

Sir  John  Herschcl  illustrates  this  instancc  as  follo^^^s:  *  The  discovery  of 
the  m^ignctism  of  nickel.  which,  though  inferior  to  that  of  iron,  is  still  con- 
siderable ;  that  of  cobalt,  yet  feeblcr,  and  that  of  titanium,  which  is  only 
barely  perceptible,  have  effecluaNy  broken  down  the  imaginary  limit 
between  iron  and  tbe  other  malcrials  of  the  world,  and  cstablished  the 
cxjstence  of  that  general  law  of  continuity  which  it  is  one  chief  business  of 
philosophy  to  trace  throughout  nature.  The  more  recent  discoveries  of 
M.  Arago  have  completed  this  generalisation,  by  showing  that  there  is 
no  substance  but  which,  under  proper  circumstances,  is  capable  of 
exhibiling  uncquivocal  signs  of  maRnetic  vtrtue.  And  to  oblitcrate  aU 
traccs  of  that  line  of  separation  which  was  once  so  broad,  wc  are  now 
enabled,  by  the  great  dlscovery  of  Oersted,  lo  communicate  at  and  during 
pleasure  to  a  coiled  wire  of  any  metal  indifferently  all  the  properties  of 
a  magnet ; — its  attraction,  repulsion,  and  polarity ;  and  tbat  even  in  a 
more  intcnsc  dcgrcc  tban  was  previously  thought  to  be  possible  in  the 
best  natural  magnets.'  Discourse,  &c.,  ^  364.  Appended  to  the  later 
editions  of  Sir  W.  R.  Grove*s  Correlation  of  Physica!  Forccs  is  an 
admirable  Address,  dclivered  before  the  British  Association,  on  the  Law  of 
Continuity. 
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tus;  odor  venaticus  in  canibus,  inter  genera  olfactus.  Etiam  S 
litera  apud  grammaticos,  habetur  pro  monodica ;  ob  facilem 
compositionem  quam  sustinct  cum  consonantibus,  aliquando 
duplicibus,  aliquando  triplicibus^ ;  quod  nulla  alia  litera  facit. 
Plurimi  autem  faciendae  sunt  hujusmodi  instantiac ;  quia 
acuunt  et  vivificant  inquisitionem,  et  medentur  intellectui 
depravato  a  consuetudinc  et  ab  iis  quae  fiunt  plerunque. 

XXIX. 

Intcr  pracrogativas  instantiarnmy  ponemus  loco  octavo 
Instantias  Deviantes^ ;  errores  scilicet  naturae,  et  vaga,  ac 
monstra :  ubi  natura  dcclinat  et  deflectit  a  cursu  ordinario. 
Differunt  enim  errorcs  naturae  ab  instantiis  monodicis  in  hoc; 
quod  monodicae  sint  miracula  specierum,  at  errores  sint 
miracula  individuorum,  Similis  autem  fcre  sunt  usus ;  quia 
rcctificant  intcllcctum  adversus  consucta,  et  rcvelant  formas 
communes.  Neque  enim  in  his  etiani  desistendum  ab  in- 
quisitione  doncc  invcniatur  causa  hujusmodi  dccHnationis*'*. 
Venmtamen  causa  illa  non  exurgit  ad  formam  aliquam 
proprie,  sed  tantum  ad  tatcntcm  proccssuvi  ad  [formam  *. 
Qui  enim  vias  naturae  noverit,  is  deviationcs  etiam  facilius 


'  An  instancc  of  the  former  case  is  to  be  found  in  the  English  word 
*  strap,*  of  the  latter  in  ihe  Gcrman  word  *  schwarz.* 

*  Mr.  Kitchin  tnily  rcmarks  that  *  Instanccs  7,  8,  and  9  might  havc  all 
come  under  one  head,  for  Ji/ono[tf ]///>/«'  in  Spccies  are  what  i>r://«/i/fj  are  in 
Individiials,  and  Ltmitaneae  are  offshooLs  of  Mono\a\dkaey  being  those  cases 
in  which  two  species  seem  to  have  transgressed  one  another's  limits/ 
Satum's  rings,  Ihe  perturbations  of  the  planct  Uranus,  and  the  rcd  flames 
which  accompany  a  total  eclipse  of  the  Sun  would  fall  under  the  head 
of  Instantiae  Deviantes. 

^  An  admirabtc  instancc  of  an  cnquiry  of  this  kiud  is  that  which  led  to 
the  discovery  of  the  planet  Neptune,  in  conscquence  of  the  observed 
pcrturbations  of  Uranus. 

*  Ihe  meaning  of  this  remark  Is  not  Tcry  obvious.  For  a  true  ex- 
planation  of  these  'monstra*  ought  to  throw  light  on  the  naturc  of  the 
species  to  which  ihey  belong.  Wliat  Bacon  had  in  mind  probably  was 
that  *deviating  instances*  are  due  to  somc  arrest  or  raodification  of  the 
process  which  would  ordinarily  rcsult  in  the  more  usual  fonn,  and,  hencci 
that  their  explanation  throws  light,  not  directly  on  the  form,  but  on 
the  process  which  Icads  to  the  form.  Indirectly,  howcver,  it  would  illus- 
trate  the  nature  or  form  as  well. 
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observabit.     At  rursus,  qui  deviationes  noverit,  is  accuratius 
vias  describet^ 

Atque  in  illo  differunt  ctiam  ab  instantiis  vwnodicis^  quod 
multo  magis  instruant  praxin  et  operativam.  Nam  novas 
species  generare  arduum  admodum  foret ;  at  species  notas 
variare,  et  inde  rara  multa  ac  inusitata  producere,  minus  ar- 
duum'^.  Facilis  autcm  transitus  est  a  miraculis  naturae  ad 
miracula  artis"^.  Si  enim  deprehcndatur  semel  natura  in 
variationc  sua,  ejusquc  ratio  manifesta  fuerit,  expedilum  crit 
eo  deducere  naturam  per  artem  quo  per  casum  aberraverit, 
Neque  solum  eo,  sed  et  aliorsum;  cum  crrores  ex  una  parte 
monstrcnt  et  apcriant  viam  ad  crrores  et  dcflcxiones  unde- 
quaque.  Hic  vero  exemplis  non  est  opus,  propter  eorundem 
copiam.  Facienda  enim  est  congeries  sive  historia  naturalis 
particularis  oninium  monstrorum  et  partuum  naturae  pro- 
digiosorum  ;  omnis  denique  novitatis  et  raritatis  et  inconsueti 
in  natura^.  Hoc  vero  faciendum  cst  cum  scvcrissimo  delcctu, 
ut  constet  fides.  Maxime  autcm  habenda  sunt  pro  suspectis 
quae  pcndent  quortiodocunque  a  religione,  ut  prodigia  Livii : 
ncc  minus,  quae  inveniuntur  in  scriptoribus  magiae  naturalis, 
aut  etiam  alchymiae,  et  hujusmodi  hominibus;  qui  tanquam 
proci  sunt  et  amatores  fabularum.  Sed  depromcnda  sunt 
illa  ex  gravi  et  fida  historia,  et  auditionibus  certis. 


*  The  truth  of  these  words  is  obvious,  but  the  maxim  is  none  the  less 
fmportant,  and  affords  a  happy  example  of  Bacon*s  sagacity  as  welJ  as  bis 
felicity  of  cxpression. 

*  Familiar  illustrations  of  tbis  artificial  process  of  variation  are  supplied 
by  the  cases  of  plantSj  dogs,  pigeons,  cattle,  &c. 

What  man  does,  iii  comparatively  brief  periods  of  time,  in  the  case 
ol  varicties,  Mr.  Darwin  has  shown  that  Nature  probably  docs,  throughout 
the  lapse  uf  iong  ages,  in  the  case  of  species  and  even  the  higher  classes. 
Kat   Tprljroi'  rtwi   7r«pt  ra    uirrd   ixrrvf  ij   tv;^  rat  ij  Tfj(Vi}t  iw^tnrcp    Koi 

.«'xw;  ■nJx^"  ?OT<p{»  Kai  Tvxn  "X'^»'' 

Eth.  Nic.  vi.  4  (s). 

A  wonderful  instance  of  the  successfui  imitation  of  Naturc  by  Art  is  the 
artificial  production  of  marbie,  through  fusion  under  violent  pressure,  by 
Sir  James  Hall,  lo  which  I  havc  alrcady  referrcd  (p.  544). 

*  Sucb  are  maay  of  tbe  ^experiments'  in  the  Sylva  Sylvarum. 


UB,  IL   30, 


437 


XXX. 

Tnter  pracrogathios  instaniiarum,  ponemus  loco  nono  /«- 
sfantias  Linutaneas^;  quas  etiam  Participia  vocare  consue- 
vimus.  Eae  vero  sunt,  quae  exhibent  species  corporum  talcs, 
quae  vidcntur  esse  compositae  ex  spcciebus  duabus,  vel  rudi- 
menta  inter  speciem  unani  et  alteram.  Hae  vero  instantiae 
inter  instantias  monodicas  sive  hctcroclitas  recte  numerari 
possunt :  sunt  enim  in  universitate  rerum  rarae  et  extra- 
ordinariae.  Scd  tamcn  ob  dignitatem  seorsim  tractandae  et 
poncndac  sunt ;  optiinc  enim  indlcant  compositionem  et  fabri- 
cam  rerum,  et  innuunt  causas  numeri  et  qualitatis  spccierum 
ordinariarum  in  universo,  ct  deducunt  intellectum  ab  eo  quod 
est,  ad  id  quod  esse  potest '". 

Harum  exempla  sunt:  muscus,  inter  putredinem  et  plantam ; 
comctae  nonnulli,  inter  stellas  et  nieteora  ignita "  ;  pisces 
volantcs,  inter  aves  et  pisces;  vespertiliones,  intcr  aves  et 
quadrupedcs ;    etiam 

'Simia  quam  slmilis  turpissima  bestia  nobis^^;* 


•  'Thcsc  Limiting  Tnstrinces  or  "  participia,"  (i.  e.  partakcrs  of  two  or 
more  kinds,  just  as  the  Participle  in  Grammar  participates  in  the  nature 
of  Vcrb  and  Noun,)  cxhibit  a  combination  of  two  kinds,  and  so  seem  to 
stand  betwcen  the  Singiilar  and  the  Oeviating  instances.  Bacon's  cx- 
amplcs  are  not  satisfactory.  Moss  is  by  no  means  "inter  piitredincm 
et  plantam."  Some  of  Ihe  Zoophytcs,  or  the  Ornithorhyncus  Paradoxus 
would  be  better  cxamples.  Ncither  Flying-fish  nor  Bats  are  "limiting" 
bctweeii  two  kinds,  except  in  appearance.*  Mr.  Kitchin'5  note.  The  bat 
belongs  to  the  Order  of  Cheiroptera  in  the  Class  M.^mmalia,  though  vul- 
garly  siipposed  to  be  an  abnormal  sort  of  bird.  The  flying-fish,  also,  has 
no  slructural  resemblance  to  a  bird. 

Profcssor  Rolleston  has  suggcstcd  to  me  that  tbe  bcst  examplc  in  the 
animal  world  of  thc  'instantiae  limitaneac*  is  Ihe  order  Dipnoi,  including 
the  three  specics,  Lepidosircn  Paradoxa,  Lcpidosiren  Anncctcns,  and 
Reratodus.  Thcse  animals  have  aflinities  to  ftshes  in  one  set  of  organs, 
and  to  amphibia  in  another. 

^*  The  language  of  this  paragraph  seems  almost  to  anticipate  the  theories 
of  Evolution  maintained  by  recent  Naturalists.  Cp.  i.  66,  and  the  last 
Aphorism. 

**  Stars  are  seen  in  the  hcavens  permanently;  raeteors  only  momentarily. 
Comcts  are  sccn  for  some  timc,  and  thcn  disappcar.  This  must  have  been 
the  ground  on  which  Bacon  referred  them  to  the  *  Instantiae  limitaneae.* 

"  Quoied  from  Ennius  by  Cicero,  De  Natura  Deorum,  i.  35. 
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et  partus  animalium  biformes  et  commisti  ex  speciebus  diver- 
sis;  et  similia. 

XXXI. 

Inter  praerogaiivas  instantiamm  ponemus  decimo  locc 
Imtaniias  Potestatis^  sive  Fascium^^  (sumpto  vocabulo  ab 
insignibus  imperii},  quas  etiam  Ingcniay  sive  Manus  Hominis 
appellare  consuevimus.  Eae  sunt  opera  maxime  nobilia  et 
perfecta,  et  tanquam  ultima  in  unaquaque  arte.  Cum  enim 
hoc  agatur  praecipue  ut  natura  pareat  rebus  ct  commodis 
humanis ;  consentaneum  cst  prorsus,  ut  opera,  quae  jam- 
prideni  in  potestatc  hominis  fuerunt  (quasi  provinciae  antea 
occupatae  et  subactae),  notentur  et  numerentur ;  praesertim 
ca  quac  sunt  maxime  enuclcata  et  perfecta :  propterea  quod 
ab  istis  proclivior  et  magis  in  propinquo  sit  transitus  ad  nova 
et  hactenus  non  inventa.  Si  quis  enim  ab  horum  contem- 
platione  attenta  propositum  acriter  et  strenue  urgere  velit, 
fiet  certe  ut  aut  producat  illa  paulo  longius,  aut  deflectat 
illa  ad  aliquid  quod  finitimum  est,  aut  etiam  applicet  et 
transferat  illa  ad  usum  aliquem  nobiliorcm. 

Neque  hic  finis,  Verum  quemadmodum  ab  operibus  na- 
turae  raris  et  inconsuetis  erigitur  intellectus  et  elevatur  ad 
inquirendas  et  inveniendas  formas,  quae  etiam  illorum  sunt 
capaces'*,  ita  etiam  in  operibus  artis  egregiis  et  admirandis 
hoc  usu-vcnit;  idquc  multo  magis;  quia  modus  cfficiendi  et 
operandi  hujusmodi  miracula  artis  nianifestus  ut  plurimum 
est,  cum  plerunque  in  miraculis  naturae  sit  magis  obscurus. 
Attamen  in  his  ipsis  cautio  est  adhibenda  vel  maxime,  ne 
deprimant  scilicet  inteliectum  et  eum  quasi  humo  affigant. 

Periculum  enim  est,  ne  per  hujusmodi  opera  artis,  quae 
videntur   velut    summitates   quacdam   et   fastigia    industriae 


"  ThesB  instances  are  evidences  of  man's  power,  being  *  the  most  noble 
and  pcrfect  and,  as  it  were,  consummate  productions  in  each  art,'  It 
would  be  endless  to  adduce  recent  examples,  such  as  the  steam  engine, 
with  iLs  many  applications,  the  eiectric  tclegraph,  chloroform,  photo- 
graphy,  &c. 

'*  'Which  are  capable  of  including  them  also.*  He  means  that  the 
study  of  these  rare  and  utiiisual  works  of  nature  leads  to  a  knowledge 
of  the  Forms,  whicb  they  exemplify  in  a  more  or  less  peculiar  manner. 
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humanac,  rcddatur  intcUectus  attonitus  et  ligatus  et  quasi 
maleficiatus  quoad  illa,  ita  ut  cum  aliis  consucsccrc  non 
possit,  scd  cogitct  nihil  cjus  gcncris  ficri  possc  nisi  cadcm 
via  qua  illa  eflecta  sunt,  accedente  tantummodo  diHgcutia 
majorc  ct  praeparationc  magis  accurata'\ 

Contra,  iUud  poncndum  est  pro  certo :  vias  et  modos  cffi- 
ciendi  res  et  opera,  quae  adhuc  reperta  sunt  et  notata,  rcs 
esse  plerunque  pauperculas;  atque  omnem  potentiam  majorem 
pendere  et  ordine  derivari  a  fontibus  formarum,  quanim  nulla 
adhuc  invcnta  est"*. 

Itaquc  (ut  alibi  diximus^'^}  qui  de  machinis  et  arietibuSi 
quales  crant  apud  vetercs,  cogitasset.  licet  hoc  fecisset  obnixe 
atque  aetatem  in  eo  consumpsisset,  nunquam  tamcn  inci- 
disset  in  invcntum  tormentorum  igneorum  operantium  pcr 
pulverem  pyrium.  Ncque  rursus,  qui  in  lanificiis  et  scrico 
vegetabili  observationem  suam  et  meditationem  collocasset, 
unquam  per  ca  repcrisset  naturam  vcrniis  aut  scrici  bomb/- 
cini. 

Quocirca  omnia  inventa,  quae  censeri  possunt  magis  nobilia 
(si  animum  advcrtas),  in  lucem  prodierc,  nullo  modo  pcr 
pusillas  enucleationes  et  extensiones  artium,  sed  omnino  per 
casum.  Nihil  autem  repraesentat  ^*  aut  anticipat  casuni 
(cujus  mos  cst  ut  tantum  pcr  longa  saccula  opcretur),  practcr 
invcntioncm  formanim  '■'. 

Excmpta  autcm  hujusmodi  instantiarum  particularia  nihtl 
opus  est  adducerc,  proptcr  copiam  eoamdcm.  Nam  hoc 
omnino  agendum ;  ut  visitentur  et  penitus  introspiciantur 
omnes  artes  mechanicac,  atque  liberales  etiam  (quatenus  ad 


»  Cpui.  6.  85. 

*•  Cp.  i.  75,  ii.  3,  17.  De  Augmcntis,  iii,  4  (E.  and  S,,  vol.  i.  pp.  56+- 
566). 

"  See  i.  109. 

*"  See  note  on  this  word  at  the  cnd  of  i.  109, 

''  Cp.  ii.  3  ad  fin. :  '  At  qui  fomias  novil,  is  naturae  unitatem  in  materiis 
dissimillimis  complectitur;  itaque  quac  adhuc  facla  non  sunt,  qualia  nec 
naturae  %icissiludincs,  neque  cxperimentales  indubtriae,  neque  casus  ipse, 
in  actum  unquam  perduxissent,  ncque  cogitationcm  bumanam  subitura 
fuisscnt,  detcgere  et  producere  potest.  Quare  ex  foniiarum  inventione 
sequitur  contemplatio  vera,  et  operatio  libera.' 
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opera),  atque  inde  facienda  est  congeries  sive  historia  par- 
ticularis,  tanquam  magnalium  ct  operum  magistralium  et 
maxinie  perfectorum  in  unaquaque  ipsarum,  una  cum  modts 
effectionis  sive  operationis. 

Neque  tamcn  astringimus  diligentiam,  quac  adhibenda  est 
in  hujusmodi  collecta,  ad  ea  quae  censentur  pro  magisteriis 
et  arcanis  aJicujus  artis  tantum,  atque  movent  admirationem. 
Admiratio  enim  prolcs  cst  raritatis ;  siquideni  rara,  licet  in 
gcnerc  sint  ex  vulgatis  naturis,  tamen  admirationem  pariunt. 

At  contra,  quae  revcra  admirationi  esse  debent  propter 
discrepantiam  quae  inest  illis  in  specie  collatis  ad  alias  spe- 
cies,  tamen  si  in  usu  familiari  praesto  sint  leviter  notantur. 
Debent  autem  notari  mvnodka  artis,  non  minus  quam  mofw* 
dica  naturae ;  de  quibus  antea  diximus-^.  Atque  quemad- 
modum  in  vionodicis  naturac  posuimus  solem,  lunam,  mag- 
netem,  et  similia,  quae  re  vulgatissima  sunt  sed  natura  tamen 
fere  singulari  :  idem  et  de  monodicis  artis  faciendum  est. 

Exempli  gratia ;  instantia  vwmdica  artis  est  papyms ;  res 
admodum  vulgata.  At  si  diligenter  animum  advertas,  ma- 
teriae  artificiales  aut  plane  textiies  sunt  per  fila  directa  et 
transvcrsa ;  qualia  sunt  pannus  scricus,  aut  lancus,  et  linteus» 
et  hujusmodi :  aut  coagmentantur  ex  succis  concretis;  qualia 
sunt  Jatcr,  aut  argilla  figularis,  aut  vitrum,  aut  esmalta^',  aut 
porccllana,  et  similia;  quae  si  bcne  uniantur  splendent,  sin 
minus,  indurantur  certe,  sed  non  splendent.  Attamen  omnia 
talia,  quae  fiunt  ex  succis  concretis,  sunt  fragilia,  nec  ullo 
modo  haerentia  et  tcnacia.  At  contra,  papyrus  est  corpus 
tenax,  quod  scindi  et  lacerari  possit ;  ita  ut  imitetur  et  fere 
aemuletur  pellem  sive  membranam  alicujus  animalis,  aut 
folium  alicujus  vegetabilis,  et  hujusmodi  opificia  naturae. 
Nam  neque  fragilis  cst,  ut  vitrum ;  neque  textilis,  ut  pannus ; 
scd  habet  fibras  certc,  non  fila  distincta,  omnino  ad  modum 
materiarum  naturaHum  :  ut  inter  artificialcs  matcrias  vix  in- 
veniatur  simile  aliquod,  sed  sit  plane  morwdicum^.     Atque 

»  Aph.  a8. 

**  MUlian  "smalto,"  "  ismalto,"  eaamel.  The  word  is  connectcd  with 
Ihe  Anglo-Saxon  "  Myltan,"  to  melt  or  smelt.*   Mr.  Kitchin's  note. 

''^  Mr.  Eilis  sa^-s:  Mt  is  curious  ihat  Bacon  should  noi  have  remarked 
that  all  the  qualitics  here  mcntioned  belong  to  felt  as  weU  as  to  paper.' 
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pracferenda  sane  sunt  in  artificialibus  ea  quae  maxime  ac- 
cedunt  ad  imitationem  naturae,  aut  e  contrario  eam  potenter 
regunt  et  invertunt"^. 

Rursus,  inter  ingenia  et  manns  hominis^  non  prorsus  con- 
tcmnenda  sunt  praestigiae  et  jocularia^*.  NonnuUa  enim  ex 
istis,  licct  sint  usu  levia  et  ludicra,  tamen  informatione  valida 
esse  possunt, 

Postremo,  neque  omnino  omittenda  sunt  superstitiosa,  et 
(prout  vocabulum  scnsu  vulgari  accipitur)  magica.  Licet 
enim  hujusmodi  res  siiit  in  inimensum  obrutae  grandi  mole 
mendaciorum  et  fabularum,  tamen  inspiciendum  paulisper  si 
forte  subsit  et  lateat  in  atiquibus  eanim  aliqua  operatio  na- 
turaiis  ;  ut  in  fascino,  ct  fortificationc  imaglnationis,  et  con- 
sensu  rerum  ad  distans,  et  transmissione  impressionum  a 
spiritu  ad  splritum  non  minus  quam  a  corpore  ad  corpus, 
et  siniilibus-*. 


"  Of  this  last  class  the  Ughtning-conductor  is  an  admirable  example. 

"  The  remark  is  perfectly  just,  Numbers  of  toys  and  tricks  illustrate 
scientitic  principlcs,  as  wcll  as  mcntat  babitudes. 

!n  thc  Catalog\is  Historianim  Particularium,  published  at  the  end  of  the 
First  Kdition  of  the  Novum  Organum,  arc  enumeratcd,  '133,  Historia 
Ludorum  omnis  generis;  124,  Historia  Praestigiatorum  et  Circulatorum.' 

**  Cp.  De  Augmentis,  lib.  iv.  cap.  3  (E,  and  S.,  vol.  i.  pp.  608,  609), 
Sylva  Sylvarum,  Century  X.  (E.  and  S.,  vol.  ii.  p.  640,  &c.}.  in  Exp.  986, 
he  relates  the  story  of  the  dream  which  he  had  at  Paris  two  or  three 
days  liefore  his  father's  death. 

This  class  of  qucstions  had  an  irresistible  attraction  for  thc  men  of 
Bacon's  time,  nor  have  thcy  ceascd  to  be  discussed  with  interest  by  many 
scicntific  men  even  in  our  own. 

Of  the  extravagant  lengths  to  which  the  belief  in  the  'consensus  rerum 
addistans'  and  thc  *transmissio  imprcssionum '  wcrc  somctimes  carricd, 
we  have  some  very  amusing  instances  in  Dr.  GIanvill*s  Scepsis  Scienti- 
fica,  a  work  publishcd  in  1665,  forty-five  years  after  the  publication  of  the 
Novum  Organum.  I  sclect  two  of  these,  and  feel  ccnfident  that  the  reader 
will  rcquire  no  apology  for  their  length  : 

'Bcsides  this*  (sc.  confcrence  by  means  of  sympathetic  dials)  *there 
is  another  way  of  Secret  Conveyancc  that's  whisper'd  about  the  World, 
the  tnith  of  which  I  vouch  not,  bnt  the  pcstihtltty:  it  is  confcrcncc  at 
distance  by  sympathized  hands.  Fur  say  the  relatours  of  tiiis  strange 
secrct :  The  hands  of  two  fricnds  bcing  allyed  by  Ihe  transfcrring  of  Klcsh 
from  one  into  another,  and  the  place  of  the  Letters  mutually  agreed  on  ; 
the  least  prick  in  the  hand  of  one,  the  other  wiil  bc  scnsible  of,  and  that  in 
the  same  part  of  his  own.    And  ihus  thc  distant  friend,  by  a  new  kiad  of 
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Ex  ils,  quae  antc  dicta  sunt,  patet  quod  qumque  illa  in- 
stantiarum  genera  de  quibus  diximus  (viz.  instanliarum  copZ' 
formium^  insiatitiarum  monodicarum^  instantiarum  devian- 
tiuvi,  instantiarnm  lijniiafiearumj  instantiarum  potestatis)  non 
dcbcant  reservari,  donec  inquiratur  natura  aliqua  certa  (quem- 
admodum  instantiac  reliquae,  quas  primo  loco  proposuimus, 
nec  non  plurimae  ex  iis  quae  sequentur,  reservari  debent) ; 
sed  statim  jam  ab  initio  facienda  est  earum  collectio,  tanquam 
historia  quaedam  particularis ;  eo  quod  digerant  ca  quae  in- 
grediuntur  intellectum,  et  corrigant  pravam  complexionem 
intellectus  ipsius,  quem  omnino  necesse  est  imbui  et  infici 
et  dcmum  perverti  ac  distorqueri  ab  incursibus  quotidiams 
et  consuetis '•^'^- 


Chiromancy,  may  rcad  in  his  own  hand  what  hts  correspondeiit  had  set 
down  in  his.  For  instance,  would  I  in  London  acquaint  my  intimate 
in  Paris,  that  /  am  ijjelh  I  would  then  prick  that  part  where  I  had 
appointcd  the  Ictter  [1]  and,  doing  so  in  another  place  to  signifie  that 
word  was  done,  proceed  to  [AJ  thence  to  [MJ  and  so  on,  tiU  I  had  finisht 
what  I  intendcd  to  make  known.' 

*Then  there  is  a  Magnetkk  way  of  curing  wounds  by  anointing  the 
weapon,  and  that  the  wound  is  affected  in  like  manner  as  is  Ihe  extra- 
venate  blood  by  the  Sympathetick  medicine,  as  to  mattcr  of  fact  is  with 
cCrcumstances  of  good  evidence  asserted  by  the  Noble  Sir  K,  Digby  in  his 
jngcnious  discourse  on  the  suhjcct.  The  rcason  of  this  magnale  he 
attempts  by  Mechanism,  and  endeavours  to  make  it  out  by  atomical 
aporrheas,  which  passing  from  the  cruenlate  cloth  or  wcapon  lo  the 
wound,  and  being  incorporated  with  the  particles  of  the  salve  carry 
them  in  their  embraces  to  the  affected  part:  where  the  medicina!  atomes 
entoring  togclher  wilh  the  effluviums  nf  the  blood,  do  by  their  subtle 
insinuation  better  effect  the  cure,  than  can  be  done  by  any  grosser  ap- 
pJication.  The  particular  way  of  thcir  convcyancc,  and  thcir  rcgular 
direction  is  handsomely  explicated  by  that  learncd  Knight,  and  recom- 
mended  to  thc  ingcnious  by  most  witty  and  becoming  illustrations.  It 
is  out  of  my  way  here  to  enquire  whether  the  Anima  Mundi  be  not 
a  better  account  than  any  Mechanical  Sohitions.  The  former  is  more 
desperate;  the  hltcr  perhaps  hath  more  of  ingenuity  than  good  ground 
of  satisfaction.  It  is  enough  for  mc  Ihat  Je  facto  there  is  such  an  en- 
tercoursc  bctwccn  the  Magnetick  unguent  and  the  vulnerated  body,  and 
1  need  not  be  soUcitous  of  the  cause.' 

*•  Thesc  five  instanccs  are  rcgarded  rather  as  fumishing  matcrials  for 
a  Natural  History,  and  as  inslnimental  in  removing  prejudices,  tban  as 
directly  suggesting  inductive  inferences.     But,  as  Mr.  Kitchin  says,  it 
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Itaque  adhibcndae  sunt  eae  instantiae  tanquam  praepara- 
tivum  aliqiiod,  ad  rectificandum  et  expurgandum  inlellectum. 
Quicquid  enim  abducit  intellcctum  a  consuetis,  aequat  et  com- 
planat  aream  ejus  ad  rccipicndum  lumcn  siccum  ct  purum 
notionum  vcrarum. 

Quin  etiam  hujusmodi  instantlae  stcrnunt  ct  pracstruunt 
viam  ad  opcrativam ;  ut  suo  loco  diccmus,  quando  dc  Dednc- 
iionibus  ad  Praxin^  sermo  erit. 

XXXIII. 
Inter  pracro/^ativas  instantiarum  ponemus  loco  undecimo 
Ittstantias  Comitatits^  atque  Hostilcs^ ;  quas  etiam  Instantias 
Propositionum  fvcarum  appcllare  consuevimus.  Eac  sunt 
instantiae,  quac  exhibent  aliquod  corpus  sive  concretum  tale, 
in  quo  natura  inquisita  perpctua  sequatur  tanquam  comes 
quidam  individuus :  aut  contra,  in  quo  natura  inquisita  per- 
petuo  fugiat  atque  ex  comitatu  excludatur,  ut  hostis  et 
inimicus.  Nam  ex  hujusmodi  instantiis  formantur  propo- 
sitiones  certae  et  universalcs,  aut  affirmativae  aut  negativae ; 
in  quibus  subjectum  erit  tale  corpus  in  concreto,  praedicatum 
vero  natura  ipsa  inquisita,  Etenim  propositiones  particularcs 
omnino  fixae  non  sunt,  ubi  scihcet  natura  inquisita  repcritur 
in  aliquo  concreto  fluxa  et  mobilis,  viz.  accedens  sive  acquisita, 
aut  rursus  recedcns  sivc  dcposita.  Quocirca  particulares 
pBDpositiones  non  habent  praerogativam  aHquam  majorem, 
nisi  tantum  in  casu  migrationis ;  de  quo  aiitea  dictum  est, 
Et  nihilominus,  etiam  particulares  illae  propositiones  com- 
paratae  et  collatae  cum  universaJibus  multum  juvant;  ut 
suo  loco  dicetur^''.  Neque  tamen,  etiam  in  universalibus 
istis  propositionibus  exactam  aut  absolutam  afHrmationem 
vcl    abncgationem    requirimus.      Sufficit    enim    ad    id    quod 

is  hard  to  see  why,  if  they  are  merely  prelimiDary,  they  should  be  in- 
scrted  in  this  place. 

^  The  seventh  in  order  of  the  '  reliqaa  auxilia  inteltectus  *  (see  Aph. 
ai}.     This  part  of  the  Novum  Organum  Bacon  never  reachcd. 

*■  Tbcsc  instanccs  are  such  as  the  nature  in  queslion  is  constantly  asso- 
ciated  with,  or  constantly  dissociated  trom.  The  fact  is  expres»ied,  in  the 
onc  casc,  by  an  Universal  Affirmative,  and,  in  the  othcr,  by  an  Universal 
Nej^tive  Proposition.  In  both  cases,  tlie  instance  fumisbes  the  subjcct  of 
the  proposition,  and  the  nature  in  question  the  predicate. 

^  He  alludes  to  the  Instantiae  Subjunctivae  of  the  ncxt  Aphorism. 
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agitur,  etianisi  exceptionem  nonnullam  singularem  aut  raram 
patiantur^. 

Usus  autem  instantiarum  comitatus  est  ad  angustiandam 
affirmativam  formae.  Quemadmodum  enim  in  instantiis  tni- 
grantibus  angustiatur  affirmativa  formae ;  viz.  ut  necessario 
poni  debeat  forma  rei  esse  aliquid  quod  per  actum  illum 
migrationis  inditur  aut  destruitur ;  ita  etiam  in  instantiis 
comitatus  angustiatur  affirmativa  formae ;  ut  necessario  poni 
debeat  forma  rei  esse  aliquid  quod  talem  concretionem 
corporis  subingrediatur,  aut  contra  ab  eadem  abhorreat;  ut 
qui  bene  norit  constitutionem  aut  schematismum  hujusmodi 
corporis  non  longe  abfuerit  ab  extrahenda  in  lucem  forma 
naturae  inquisitae^^. 

Exempli  gratia;  sit  natura  inquisita  Calidum.  Instantia 
comitatus  est  flamma^^.  Etenim  in  aqua,  aere,  lapide, 
metallo,  et  aliis  quamplurimis,  calor  est  mobilis,  et  accedere 
potest  et  recedere :  at  omnis  flamma  est  calida,  ita  ut  calor 
in  concretione  flammae  perpetuo  sequatur.  At  instantia 
hostilis  calidi  nulla  reperitur  apud  nos.  Nam  de  visceribus 
terrae  nihil  constat  ad  sensum;  sed  eorum  corporum  quae 
nobis  nota  sunt  nulla  prorsus  est  concretio  quae  non  est 
susceptibilis  caloris  ^^ 

At  rursus,  sit  natura  inquisita  Consistens.  Instantia  hosti- 
iis  est  aer.    Etenim  metallum  potest  fluere,  potest  consistei^ ; 

*°  But  this  exception  must  always  be  regarded  as  requiring  explanation. 
The  history  of  science  is  rich  in  explanations  of  this  kind. 

'*  Thus,  if  the  form  required  be  that  of  heat,  and  we  have  observed  that 
heat  always  accompanies  flame,  the  '  form '  or  nature  of  heat  may  be 
detccted  by  a  careful  examination  of  flame.  Similarly,  if  the  form  required 
be  that  of  transparency,  and  we  have  observed  that  malleability  never 
accompanies  transparency,  the  *  form  *  or  nature  of  transparency  must  be 
something  which  is  not  to  be  found  in  malleable  substances  (or,  at  least, 
something  which,  if  it  is  to  be  found  in  them,  is  counteracted  by  other 
propcrties).  It  is  plain  from  the  quallfication,  just  given,  how  Uable  to 
error  may  beVeasoning  based  solety  on  *  instantiae  hostiles.' 

"  Not  only  is  flame  always  accompanied  by  heat,  but,  as  Professor 
Playfair  adds,  *the  same  degree  of  heat  in  a  given  substance  is  always 
accompanied  with  flame,'  that  is  to  say,  there  is  always  a  given  temperature 
at  which  any  particular  incandescent  substance  bursts  into  flame. 

"^  This  passage  again  shews  Bacon's  ignorance  of  the  purely  relatire 
character  of  the  expressions  '  Hot '  and  '  Cold.' 
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simlliter  vitrum ;    etiam   aqua   potest   consistere,   cura   con- 

glaciatur :   at  impossibile  est  ut  aer   unquam   consistat,  aut 
exuat  fluorem"^*. 

Verum  de  instantiis  \v\x\\xsmo6\ propositionum  fixarum  super- 
sunt  duo  monita,  quae  utilia  sunt  ad  id  quod  agitur.  Primum, 
ut  si  defuerit  plane  univcrsalis  affirmativa  aut  ncgadva^  illud 
ipsum  diligenter  notetur  tanquam  non-ens^* ;  sicut  fecimus  de 
calido,  ubi  universalis  negativa  (quatcnus  ad  cntia  quae  ad 
nostram  notitiam  pervenerintj  in  rerum  natura  deest.  Simi- 
liter,  si  natura  inquisita  sit  aeternum  aut  incorruptibile,  deest 
affirmativa  universalis  hic  apud  nos.  Neque  enim  pracdicari 
potest  Actcrnum  aut  Incorruptibik  de  aliquo  corporc  eoruni 
quac  infra  coelcstia  sont,  aut  supra  interiora  terrae*'^.  Alterum 
monitum  est,  ut  propositionibus  univcrsalibus,  tam  affirmativis 
quam  negativis,  de  aliquo  concreto,  subjungantur'"  simul  ca 

■*  This  was  thc  opinion  of  scientific  mcn  evcn  long  after  Bacon's  time, 
and  il  is  rcpeated,  though  in  ryther  more  cautious  language,  by  Professor 
PUyfair.  But,  as  I  have  .ilready  pointcd  out,  analogy  leads  us  to  conclude 
thal  all  aeriform  fluitls  admit,  if  their  lemperature  were  sufnciently  reduced, 
of  being  convertcd,  first  tnto  liqiiids^  and  thcn  into  solids.  In  fact,  it  is 
now  stated  Ihat  this  result  has  actually  been  achieved  even  in  thc  case 
of  oxygcn,  hydrogen,  and  nitrogeQ*  See  Academy  of  Jan.  13,  1878,  or 
Naturc  of  Jan.  3  and  17. 

"  Though  expressed  in  scholastic  language,  the  meaning  of  this  caution 
is  pbin.  If  wc  are  iinable  to  establish  an  univcrsal  affirmaiivc  or  an  uni- 
versal  negative,  the  mere  fact  of  such  incapacity  is  worth  the  noting. 

■^  In  ihe  Descriptio  Giohi  Intellectualis  (E.  and  S.,  vol.  iii.  pp.  754-7) 
Bacon  critici>es  severely  the  dogma  of  Aristotle  and  the  Pcripalctics, 
which  affinns  the  immutability  of  the  heavenly  bodies.  The  samc  passage 
shews  why  he  lierc  brings  the  Mnteriora  terrae  '  into  juxtaposition  with 
'coelestia/  *  Dcinde  si  quis  adhuc  instet,  negari  tamen  non  posse  quin  in 
ipsa  superltcie  orbis  terrarui&  et  partibus  proximis  infinitae  fiant  muta- 
tiones,  in  coelo  non  item  ;  huic  ita  occuninms;  nec  nos  hacc  per  omnia 
aequare,  et  (amcn  si  regioncs  (quas  vocant)  supcriorcm  ct  mcdiam  aeris 
pro  superficie  aut  interiore  tunica  coeli  accipiamus,  queiiiadmodum  spatium 
istud  apud  nos,  quo  animalia,  plantac,  et  mineralia  contincntur,  pro  super- 
ficie  vel  exteriore  tunica  terrae  accipimus ;  et  ibi  quoque  i^arias  et  multi- 
formes  generationes  inveniri.  Itaque  tumultus  itvt  omnis  et  conHictus 
et  perturbalio  in  confiniis  tantim»  coeli  et  tcrrae  locum  habere  videtur; 
ut  in  rebus  civilibus  fit,  in  quibus  illud  frequcnter  usu  vcnit,  ut  ducrum 
regnorum  fines  continuis.  incursionibus  et  violentiis  infeslentur,  dum  in- 
teriores  ntriusque  regni  provinciae  diutina  pace  fruuutur,  et  bellis  tantum 
gravioribus  et  rarioribus  commoventur.' 

^  See  next  Aphorism. 
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concrcta  quae  proxime  videntur  accedere  ad  id  quod  est  ex 
non-entibus^ :  ut  in  calore,  flammae  mollissimae  et  minimum 
adurentes ;  in  incorruptibiii,  aurum,  quod  proxime  accedit. 
Omnia  cnim  ista  indicant  terminos  naturae  inter  ens  et 
non-cns;  ct  faciunt  ad  circumscriptiones  formarum,  ne 
gliscant  et  vagentur  extra  conditiones  materiae*\ 

XXXIV. 

Inter  praerogativas  instantiarum,  ponemus  loco  duodectmo 
ipsas  illas  Instantias  Subjumtivas^  de  quibus  in  superiori 
aphorismo  diximus:  quas  etiam  InstoJifias  Ultimitatis  sive 
Termini  appellare  consuevimus.  Neque  enim  hujusmodi  in- 
stantiae  utiles  sunt  tantum,  quatenus  subjunguntur  propositio- 
nibus  fixis;  verum  etiani  per  se,  et  in  proprietate  sua*^'.  In- 
dicant  enim  non  obscure  veras  sectiones  naturae,  et  mensuras 
rerumj  et  illud  Quousquc  natura  quid  faciat  et  ferat,  ct  dcinde 
transitus  naturae  ad  aliud.  Talia  sunt,  aurum,  in  pondere*' ; 
ferrum,  in  duritie;  ccte,  in  quantitatc  animalium ;  canis,  \n 
odore;  inflammatio  pulvcris  pyrii,  in  cxpansione  celeri;  et  alia 
id  genus.  Nec  minus  exhibenda  sunt  ea  quae  sunt  ultima 
gradu  infimo,  quam  quae  supremo:  ut  spiritus  vini,  in  pon- 
dere ;  sericum,  in  mollitie ;  vermiculi  cutis*^,  in  quantitate 
animalium  ;  et  caetera. 


"  Or,  as  we  should  say,  which  least  exemplify  the  given  proposition. 

**  He  appcars  here  to  regard  mattcr  as  limiling  and  checking  the  ex- 
hibition  of  the  form.  Hence,  in  certain  cases,  he  conceives,  Ihe  mani- 
festation  of  the  fomi  is  weak,  and  we  must  take  care  to  state  our  general 
propositions,  whether  aflinnative  or  negative,  with  due  qualifications. 

*"  Except  in  relation  to  the  Instances  described  in  the  last  Aphorism,  it 
is  difficult  to  see  how  this  class  of  instances  constitiites  a  distinct  division, 
Surely,  when  regarded  tn  themsclvcs,  out  of  relation  to  the  others,  they 
are  merely  the  'Glaring  Instances*  and  *  Clandestine  Instanccs*  over 
again. 

**  Platinum  is  heavier  than  gold,  cther  is  lighter  than  spirits  of  wine; 
the  diamond  is  harder  than  iron ;  some  detonating  powders  exceed  gun- 
powder  in  their  expansive  force ;  and  the  whale,  though  larger  Ihan  any 
othcr  living  animal,  must  yield  to  the  geo!ogicaI  monsters  which  Ihe 
researches  of  recent  geologists  and  anatomists  have  re-construcled  for  us. 

"  The  '  Vermiculi  cutis*  (to  uhich  Bacon  refers  again  in  Aph.  43)  are, 
as  Mr.  Kitchin  observes^  'not  animal  bodies,  but  only  iittle  vessels  caused 
originally  by  thc  obstruction  of  the  glands  placed  immediately  under  the 
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Inter  praerogativas  instantianivi,  poncmus  loco  decimo 
tcrtio  lustaniias  Foederis  sive  Unionis^^.  Eac  sunt,  quae 
confundunt  ct  adunant  naturas,  quae  existimantur  esse  hetero- 
geneae,  et  pro  talibus  notantur  et  signantur  pcr  divisiones 
rcccptas. 

At  instantiae  fo€deriso^tnd\iTito^zx2X\ox\ts  et  effectus,  quae 
deputantur  alicui  ex  illis  heterc^eneis  ut  propria,  competere 
etiam  aliis  ex  heterogeneis ;  ut  convincatur  ista  hctcrogcnia 
(quae  in  opinione  est)  vera  non  esse  aut  essentialis,  sed  nil  aliud 
csse  quam  modificatio  naturae  communis.  Optimi  itaque  sunt 
usus  ad  clcvandum  et  evehendum  intcUcctum  a  differentiis  ad 
genera ;  et  ad  tollendum  larvas  et  simulachra  rcnim,  prout 
occurrunt  ct  prodeunt  personatae  in  substantiis  concretis. 

Exempli  gratia  :  sit  natura  inquisita  Calidum.  Omnino 
videtur  csse  divisio  solennis  et  authcntica»  quud  sint  tria  genera 
caloris;  viz.  calor  coelcstium,  calor  animalium,  et  calor  ignis''*; 
quodquc  isti  calores  (praesertim  unus  ex  illis  comparatus  ad 
reliquos  duos)  sint  ipsa  essentia  et  specie,  sive  natura  speci- 
fica,  dificrentes  et  planc  heterogcnei :  quandoquidem  calor 
coelestium  et  animalium  generet  et  foveat,  at  calor  ignis 
contra  corrumpat  et  destruat*^.     Est  itaque  instantia  foederis 


skin,  from  which  a  minule  pipe  carries  oflf  the  perspiration.'  Professor 
Roileston  infnrms  inc  that  thprc  is  a  minute  microscopic  animal,  called 
Demodex  folMculorum,  discovered  by  a  German  physician,  Dr.  Simon,  in 
the  unctiioiis  mattcr  which  collects  within  the  oil-tubes  of  the  skin.  But, 
of  course,  B:icun  could  have  had  no  means  of  observing  it. 

"  An  instance  of  Alliance  is  an  instance  which  exhibits  the  identity 
or  similarity  of  natures  which  are  supposed  to  be  heterogeneous,  and  thus 
leads  from  the  considcration  of  the  differentiae  to  that  ot  tlie  genus. 

An  exccllent  cxample  wonld  be  the  fall  of  detached  bodics  to  the  earth, 
which  is  saitl  to  have  suggestcd  to  NewLon  that  there  was  a  common 
explanation  of  tcrrcstrial  gravitation  and  of  the  force  which  retains  the 
planets  in  their  orbits. 

"  This  is,  even  still,  a  vulgar  division  of  the  difFerenl  kinds  of  heat. 
Telesius  had  anticipated  Bacon  in  criticising  it.  See  De  Rerum  Natura, 
vi.  30,  a  passage  which  Bacon  had  evidcntly  read. 

"  See  Aristotlc,  De  Generationc  Animalium,  ii.  3  (Berlin  Ed.,  p.  737  a. 
I,  «.  T.  X.)  :  8tA  irtp  ^iv  ovBiv  yf»'»^  f*!*oi',  oWe  (f}iiiytrai  (TVifiardfieyov  Trvpoih- 
fitvotg  ovT  iv  uypoiK  ofjt  iv  ^rjpolt  ovBiv'  J}  ii  rov  ^Atov  6tpfiuTrjv  «ol  7  ratv 
(i^v  ov  fiovov  ^  dta  Tov  {rffrp/Aaror,  akkit  k^  n  •fftpirruiM  tvj(Jj  ttjs  ^ucfttr  Av 
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experimentum  illud  satts  vulgatum,  cum  recipitur  ramus  aliquis 
vitis  intra  domum  ubi  sit  focus  assiduus,  ex  quo  maturescunt 
uvae  etiam  mense  integro  citius  quam  foras;  ita  ut  maturatio 
fructus  ctiam  pendentis  super  arborem  fieri  possit,  scilicet  ab 
igne,  cum  hoc  ipsum  videatur  esse  opus  proprium  solis". 
Itaque  ab  hoc  initio  facile  insurgit  intclJectus,  repudiata 
heterogenia  csscntiali,  ad  inquirendum  quae  sint  differcntiae 
illae  quae  revera  reperiuutur  intcr  calorem  solis  et  ignis,  ex 
quibus  fit  ut  eorum  operationes  sint  tam  dissimilcs,  utcunque 
illi  ipsi  participent  ex  natura  communi. 

Quac  differentiae  reperientur  quatuor:  viz.  primo^  quod  caJor 
solis  respcctu  caloris  ignis  sit  gradu  longe  clcmentior  et  lenior; 
secundo,  quod  sit  {pracsertim  ut  defertur  ad  nos  pcr  aerem) 
qualitate  niulto  humidior;  tertio  (quod  caput  rei  est),  quod  sit 
summe  inaequalis,  atque  accedens  et  auctus,  ct  dcinceps  rece- 
dens  et  diminutus ;  id  quod  maxime  confert  ad  generationem 


€Tepov,  OfioiS  i\ti  Koi  rovro  ((OTiKr)V  apxrjv.  ort  fxiv  ovv  ff  tV  tqU  ^^otr  BtpfiOTitt 
o5r«  irvp  oCrt  a-iro  wvpiit  «x<i  tI)i'  '^PX'}*'i  ^*  ^^"  TotovTtoif  tari  <^avtpov. 

"  *The  regular  use  of  artificial  heat  in  green-houses  and  conservatories 
was  not  known  in  Bacon's  tinie.  In  tbe  Mauon  Champetre^  an  encyclo* 
paedia  of  gardening  and  agriculturc  publislied  in  1607,  nothing  is  said 
of  it;  nor  is  there  anylhing  on  the  subject  in  the  writings  of  Porta, 
though  in  his  Nat.  Mag.  he  has  spoken  of  various  modes  of  accelcrating 
the  growth  of  Iruits  and  flowcrs,  In  the  Syh>a  Sylvarum  {^12),  howeveff 
Bacon  speaks  of  hoxistng  hot-country  plants  to  save  them,  and,  in  the 
Essaj  on  Gardens,  of  stoving  myrtles,  The  idea  of  what  are  now  called 
green-houses  was  introduced  into  England  from  Holland  about  the  tinae 
of  thc  Revolution.  The  orangery  at  Heidelberg,  formed,  I  bclieve,  about 
the  middle  of  the  seventeenth  cenlury,  is  said  to  be  the  earliest  conservatory 
on  record. 

'  It  ts  rclated  tliat  Albertus  Magnus,  entertaining  the  emperor  at  Cologne 
during  the  winter.  selccted  for  the  place  of  cntcrtainment  thc  gardcn  of 
his  nionastery.  Everything  was  covered  with  snow,  and  the  guests  were 
much  tnclincd  to  be  discontcnted ;  but  when  the  feast  began,  the  snow 
cleared  away  ;  the  trees  put  forth,  first  leaves,  then  blossoms,  then  fruit  j 
and  ihe  climate  became  that  of  summer.  This  glorious  snmmer,  which 
had  thus  abruptly  succecded  to  the  winter  of  their  discontent,  lasted 
only  to  the  concliision  of  the  feast,  when  everything  resumed  its  fonner 
aspect.  U  would  be  a  fanciful  explanation,  and  I  know  not  whether  it 
has  ever  been  suggested»  to  say  that  Albcrtus  Magnus  realiy  entertained 
the  emperor  in  a  consenatory,  and  only  led  his  guests  through  ihe  garden. 
See,  for  the  story,  Grimm's  Deutschf  Sage».*    Mr.  EUis*  note. 
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corporum.  Recte  cnim  asseruit  Aristoteles  *^  causam  princi- 
palcm  gencrationum  et  corruptionum,  quae  fiunt  hic  apud  nos 
in  superficie  terrae,  esse  viani  obliquam  solis  per  zcdiacum^^; 
unde  calor  solis,  partim  per  vicissitudines  diei  et  noclis, 
partim  per  successiones  aestatis  et  hyemis,  evadit  miris  modis 
inaequalis.  Ncquc  tamen  desinit  ille  vir  id  quod  ab  eo  recte 
invcntum  fuit  statim  corrunipere  et  depravare.  Nam  ut 
arbiter  scilicet  naturac  (quod  illi  in  more  est)  valde  magis- 
traliter  assignat  causam  generationis  acccssui  solis,  causam 
autem  corruptionis  recessui ;  cum  utraque  res  (accessus  vide- 
licet  solis  et  recessus)  non  respectivcj  sed  quasi  indiffcrenter, 
pracbeat  causam  tam  gcnerationi  quam  corruptioni;  quando- 
quidcm  inaequalitas  caloris  generationi  et  cormptioni  rerum, 
aequalilas  conservationi  tantum  ministret,  Est  et  quarta 
diflTerentia  intcr  calorem  solisct  ignis,  magni  prorsus  momenti: 
viz.  quod  sol  operationes  suas  insinuet  pcr  longa  tcmporis 
spatia,  ubi  operationes  ignis  (urgeiite  hominum  impatientia) 
per  breviora  intervalla  ad  exitum  perducantur,  Quod  si  quis 
id  sedulo  agat,  ut  calorem  ignis  attemperet  ct  reducat  ad 
gradum  moderatiorcm  et  leniorem  (quod  muitis  modis  facilc 
fit),  deinde  etiam  inspergat  et  admisceat  nonnullam  humidi- 
tatem.  maxime  autem  si  imitetur  calorem  solis  in  inacqualitate, 
postrcmo  si  moram  patienter  toleret  (non  certe  eam  quae  sit 
proportionata  operibus  solis,  sed  largiorem  quam  homincs  ad- 
hibcre  solcnt  in  operibus  ignis),  is  facile  missam  faciet  hetero- 
geniam  illam  caloris,  ct  vel  tentabit  vel  exaequabit  vcl  in  ali- 
quibus  vincet  opera  solis,  per  calorem  ignis.  Similis  instan* 
/zfl /W^E-rw  est  resuscitatio  papilionum  ex  frigorc  stupcntium 


*'  Meteorologica,  i.  14  (p.  351  a)l  t^  d^  *yj  tovto  (sc.  Am^r\v  tyttv  ical 
y^pnf )  yo  "to*  xara  /if por  fiiA  ^v^tw  Kn)  fifpfttrnjra.  Tnrrn  fiiv  ovv  aS^trai  koI 
tfi&ivtt  8irt  T^it  r}\inv  »ai  rfiv  nfpifpofiuyf  bia  &i  ravra  Ka\  rfjv  dvvapiv  ra  fi^fpTf  rfjs 
y^t  Xo/i^awi  6ttt^fpovaat'f  S>are  pij(pt  rttus  rvvSpa  dCvitTat  Htnpwvttv,  rtra 
^Yfpalvfrat  luu  yjfpaa-Kti  iraXi»'*  trtpoi  di  Tdjroi  ^iva-Ktivrat  Ka\  tvudpot  yiyvovrai 
Korh  /tiftot* 

De  Gcneralione  et  Corruptione,  ii.  10  (p.  336  a,  b).  It  is  to  ihLs  latter 
passage  that  the  words  •Nam  ut  arbiter  *  &c.  refer.    See  336  b.  17,  &c. : 

ipwfifv  yap  ort  jrpaaiArros  piv  toC  ffXlov  ytvtaii  (Otiv^  aniovrot  ft»  i^^iVif,  (tiJt 
iv  tatf  XP^*'^  iKortpov*  »(701:  yitp  6  xpovos  t^s  ^&opas  Kal  Trjs  yfvianas  rrfs  KUTik 
ifivatv. 

**  7  Karii  roy  Xofof  kvkXov  <^pa,    De  Gen.  et  Corr.  ii*  lo» 
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et  tanquam  emortuarum,  per  exiguum  teporem  ignis ;  ut 
facile  cernas  non  ma^is  negatum  esse  ij^ni  vivificare  animantia 
quam  maturarc  vegctabilia.  Etiam  Jnventum  illud  celebre 
Fracastorii*^  dc  sartaginc  acritcr  calefacta,  qua  circundant 
medici  capita  apoplecticorum  desperatorum,  expandit  mani- 
fcstc  spiritus  animalcs  ab  humoribus  et  obstructionibus  cerebri 
comprcssos  et  quasi  cxtinctos,  illosque  ad  motum  excitat,  non 
alitcr  quam  ignis  opcratur  in  aqiiam  aut  nerem,  et  tamen  per 
consequens  vivificat.  Etiam  ova  aliquando  excluduntur  per 
calorcm  ignis,  id  quod  prorsus  imitatur  calorem  animalem  ; 
et  complura  ejusmodi ;  ut  nemo  dubitare  possit  quin  calor 
ignis  in  multis  subjectis  modificari  possit  ad  imaginem  caloris 
coelcstium  ct  animalium. 

Similiter  sint  naturae  inquisitae  Motus  et  Quies.  Videtur 
esse  divisio  solennis  atque  ex  intima  philosophia,  quod  corpora 
naturalia  vel  rotent,  vcl  fcrantur  recta,  vel  stent  sive  quiescant. 
Aut  enim  est  motus  sine  termino,  aut  statio  in  termino,  aut 
latio  ad  terminuni.  At  motus  ille  perennis  rotationis  videtur 
esse  coelcstium  proprius  ;  statio  sivc  quics  videtur  competere 
globo  ipsi  terrae ;  at  corpora  caetera  (gravia  quae  vocant  et 
ievia,  cxtra  loca  scilicet  connaturalitatis  suae  sita)  feruntur 
recta  ad  massas  sive  congregationes  similium;  levia  sursuni, 
versus  ambitum  coeli;  gravia  deorsum,  versus  terram.  Atque 
ista  pulchra  dictu  sunt  ***. 


^*  \K  is  relatcd  of  Ihis  distinguished  phystrian  (bom  at  Verona  1483,  died 
1555)  th.it,  apoplcxy  having  deprived  hitn  of  the  use  of  specch,  he  madc  a 
sign  to  his  sen-ants  to  apply  cupping-glasses  to  his  head;  but,  not  being 
understood,  he  died  in  a  fcw  hours. 

Cupping  is  effcctcd  by  rarefying  the  air  within  the  vessel,  and  thus 
partially  removing  the  atmospheric  pressure  from  thc  surface  of  the  skin» 
which  accordingly  rises.  This  operalion  is  generally  foUowed  by  making 
incisions  on  the  raised  surface,  by  means  of  a  scarificator. 

*■'  This  is  the  ordinary  Pcripatetic  account  of  whal  is  called  '  motion  of 
translation '  ((^vwi),  and  is  statcd  almost  in  ihe  words  of  Aristotle  himself. 
See,  amongst  other  places,  Ue  Goclo,  i.  2  {\i\i.  ^68  b-269  b),  from  which  I 
extract  the  following  passage :  Ilaira  hi  «iVijfnr  ootj  nath  two»',  ^r  KaXoi//ifv 
^opui',  9  fv^fla  i^  KLxXo)  Q  tK  TovTuv  fiiKrr)'  AtrKai  yap  afrai  dvo  fi6vai,  Arrtoir 
d'  OTi  Koi  ra  ^tytdi}  Tavra  AnXa  fiuviw,  rj  t  *l6«in  xai  ij  irfptt^tp^s.  KuvXu  fiip 
ovv  farlf  17  rrepi  t6  fi€troVj  evOfta  S'  ff  npoi  Ka\  Karoi.  Acyu  d'  ara  fiiv  r^f  dir6 
ToO  fiiaav,  KiiTw  dc  Ttjv  trri  ru  /itVnv.  *Qot  aruyKtj  Travav  tivat  rrfv  AnXijif 
<Popav  TTjv  fiiv  ujT^  rov  fiiaoVf  tt}v  2*  €ni  t6  fitaov^  rifv  &i  vtp\  ro  fiiaov.     Tbe 
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At  imiantia  foederis  est  cometa  aliquis  humilior;  qui  cum 
sit  longe  infra  coelum,  tamen  rotat''^  Atque  commentum 
Aristotclis-^^  de  alligatione  sivc  sequacitate  cometac  ad  astrum 
aliquod  jampridem  explosum  est ;  non  tantum  quia  ratio 
ejus  non  est  probabilis,  sed  propter  expcricntiam  manifestam 
discursus  et  irregularis  motus  cometarum  per  varia  loca  coeli. 

At  rursus  alia  insiantia  foederis  circa  hoc  subjectum  est 
motus  aeris ;   qui  intra  tropicos   (ubi  circuli  rotationis  sunt 

other  parts  of  the  cloclrine  occur  or  arc  implicd  in  the  same  chaptcr :  cp, 
alsi>  Phys.  viii,  y  (2^55  a,  b). 

It  is  not  qiiitc  plain  from  Bacon's  words  at  the  end  of  the  paragraph, 
whether  he  iniplicitly  accepted  this  account,  or  not.  From  Aph.  48, 
'  Motus  decimus  septimus,'  it  wouid  seem  as  if  he  did  do  so,  whereas,  in 
the  Descriptio  Globi  Intellectualis  (E.  and  S.,  vol.  iii.  pp.  75^-5),  he 
calls  in  question  the  dogmas  of  both  the  circular  and  the  eternal  motion 
of  Ihc  hcavcnly  bodies  (cp.,  with  rcgard  to  thc  former,  Nov.  Org.  i.  45), 
This  treatise  must  have  been  written  abuut  16 1 2,  so  that,  unless  we  suppose 
that,  in  the  two  passagcs  of  thc  Novum  Organum,  he  is  merely  stating  the 
commonly  received  opinion,  without  thinking  it  necessary  to  criticise  it, 
we  must  admit  some  inconsistcncy  in  his  treatment  of  this  subject. 

The  cstablishment  of  the  true  nature  and  laws  of  motion  belongs  to  the 
pcriod  subsequent  to  Bacon,  beginning  wiLh  the  discoveries  of  Galileo  and 
ending  with  those  of  Ncwton.  See  \VhewcH's  History  of  the  Inductive 
Sciences. 

*'  The  comets  being  as  much  *heavenly  bodies*  as  the  planets,  this 
instancc  has,  of  course,  no  signiHcance  for  us. 

Ihere  is  another  respect,  however,  as  Mr.  Kitchin  observes,  in  which 
comets  afTord  a  good  cxample  of  an  Instantia  Foederis.  Notwithstanding 
the  apparent  irrcgularily  of  their  orbits,  they  illustratc  the  Law  of  Gravity 
equally  with  thc  planets,  whose  orbits  arc  apparently  regnlar,  and  hence 
thcir  motions  contribute  to  establish  the  universality  of  ihat  Law. 

"  See  Meteoroiogica,  i.  7  (p.  344).  It  is  not,  howcver,  with  regard  to 
all  comets  that  Aristotle  propounds  this  theory.  'Orav  \xhf  olv  cV  avr^  ry 
«or«  r(Jwy  ^  0PX7  "^)^  irvirTa(rf«f  jj,  Kaff  iavr^v  <^ivrmi  KOfiijTrjs*  orav  fl'  uirA 
Ta»v  n(TTpau  rit/or,  7  Ta>u  ajrXaviiiv  »/  twi'  TrXavtjToiVj  vtrii  t^p  Ktvtjtretos  (TupiOT^ra* 
r)  dva6vfxla(ris,  T^rt  KOfirjnjs  ytyvtTai  rovruiv  tis'  ov  yap  irpof  airrois  rj  K6p.if 
yiyvtrni  To'tt  uaTpoif,  tlXX*  SnrfTtp  al  aXoi  ttc/jI  ri>v  ijXtov  t^ivovrat  «ol  ttjv 
at\r)vr)v  irapaKo\oo&ova-aif  KOLirtp  fitdt<rTatitvfav  rav  aarpav,  orai/  ouras  ^ 
itttrvKvxapivni  q  ufjp  ajoTC  rot)ro  ytyvia0at  t6  Kadot  virif  r^v  tov  ijXiov  iroptiaVf 
Diira)  rai  q  Knfirj  toU  A(TTpott  oiov  aXoiS  taTtv,  iWifV  fj  piv  yiyvtrai  tii  dvai(\aatv 
roiauTi}  r^i'  XP^*'*'^  ''^'*  ^*  '^  avrutv  rii  j^wua  (patvnptvov  ioTtv.  Orav  fiiv  oSv 
Kar*  daripa  yivtjrat  ^  rotitvTTj  avyicptaiSf  rqv  avrifv  dvdyKtj  (fiaivtadat  (jtopav 
lufouMCfo»'  riiv  Kopi,T7)v  fjvrrtp  t^iptrai  6  darrjp'  Srav  6i  avar^  Kaff  uvrdv,  r6rt 
iryroXttTrvptvoi  <fta!vovTat.  (p,  344  a.  33-b.  ir.)  On  Aristotlo*s  thcory  of 
comets  generally,  as  well  as  the  opinions  of  previous  philosophers,  see 
MetcoroL  i.  6,  7. 
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majores)    videtur    ct    ipsc    rotare    ab    oriente    in    occiden- 

tem  '^3. 

Et  alia  rursus  instaniia  foret  fiuxus  et  refluxus  maris,  si 
modo  aquae  ipsae  deprehendantur  ferri  motu  rotationis  (licet 
tardo  et  evanido)  ah  oriente  in  occidentem  ;  ita  tamcn  ut 
bis  in  die  rcpcrcutiantur '^*,  Itaque,  si  haec  ita  se  habcant, 
manifcstum  cst  motum  istum  rotationis  non  terminari  in 
coclcstibas,  sed  communicari  acri  et  aquae. 

Etiam  ista  proprietas  lcvium,  nimirum  ut  ferantur  sursum, 
vacillat  nonnihil '".  Atque  in  hoc  sumi  potest  pro  instantia 
focdais  bulla  aquae.  Si  enim  acr  fucrit  subter  aquam,  ascendit 
rapide  versus  superficiem  aquae,  per   motum   illum  plagae^ 

^^  Bacon  is  alludinij  lo  tlie  Trade-Winds,  which,  when  not  interfered 
with  by  local  causes,  blow,  speaking  roughly,  from  cast  to  west.  On  Ihe 
causes  of  thcse  winds,  sec  Herschel'.sOutlinesuf  Astronomy,  §  259  (^th  Ed.), 
or  Tyndairs  Heat  a  Modc  of  Motion,  ^  206,  &c.  (^rd  Ed.),  or  almost  any 
manual  of  Physical  Gt:o^r3phy. 

Tlie  'circuli  rotationis,'  of  which  Bacon  speaks,  must  be  thosc  of  the 
winds,  or  of  thc  hcavcns;  for,  in  the  Tractatc  de  Fluxn  et  Refluxu  Maris 
(E.  and  S.,  vol.  iii.  p.  55),  he  speaks  of  the  theory  of  the  earth*s  rotation  as 
*  satis  licenter  cxcot'itiitiim,  qtioad  rationcs  physicas,*  language  which  is  in 
accordance  with  whal  he  invariably  says  elsewhcrc,  when  the  question  15 
dcfinitcly  before  him.  See  lutroduction,  pp.  34,  55,  and  my  notcs  there 
rcfcrrcd  to. 

^  Bacon,  of  course,  was  ignorant  of  the  true  theory  of  the  tides,  namely» 
that  they  are  caused  by  the  attraction  of  the  sun  and  moon,  heaping  up,  as 
it  were,  the  waters  nearest  to  them,  as  well  as  those  most  rcmole  from 
them.  His  own  theor)"  scems  to  have  been  that  the  waters,  under  the 
inducnce  of  the  snn,  move  naturally  from  east  to  west,  but  that  they  are 
drivcn  back  by  stnking  on  the  coasts  of  America.  See  his  Tractate  de 
Kluxu  ct  Refluxu  Maris,  and  thc  Introduction  to  it  by  Mr.  F.llis  (E.  and  S., 
vol.  iii,  p,  39,  i^c).  This  idea  was  probably  suggested  by  the  Gulf  Streami 
which,  undcr  thp  hfluence  of  the  Trade-Winds,  flows,  in  the  early  part 
of  its  course,  westwards,  from  the  coast  of  Africa  to  th;it  of  .\merica. 

"  Bacon,  we  must  recollect,  was  ignorant  of  the  true  explanation  of  Ihe 
phenomen  1  which  we  designate  '  light '  and  '  heavy.* 

•*  *  Decliuat,  inquit,  atomus.  Primum  cur  ?  aliam  quandam  viam  motus 
habcbunt  a  Democrilo  impulsioni,s,  quam  plagim  ille  appellat:  a  te, 
Epicure,  gravitatis  et  ponderis.'  Cicero,  De  Fato,  cap,  30.  U^)xiK(i%.TOi 
(fitffft  aKtvTiTa  \tytav  ra  dro/ia  ^^fjyff  Ktvf'ta6nt  tftrjtrtv.  Simplic.  ad  Aristot. 
Phys.  foK  96,  as  quolcd  by  Mullach.  On  this  subject,  sec  Muliach,  Dc- 
mocriti  Abderitac  Operum  Fr.igTticnta,  pp.  38  j-5.  *  Epicurus  in  corporudi^ 
insccabilium  pondere  motus  naturalis  principium  esse  voluit :  contraf 
DL-mocrilus  atomos  natura  sua  immotas  esse  ratus  violentum  iis  atque 
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(quam  vocat  Democritus),  per  quam  aqua  descendens  percutit 
et  attollit  acrem  sursum ;  non  autcm  per  contentionem  aut 
nixum  aeris  ipsius.  Atqui  ubi  ad  superficiem  ipsam  aquac 
vcntum  fuerit,  tum  cohibetur  aer  ab  ulteriore  ascensu  "*",  per 
levem  resistentiam  quam  reperit  in  aqua  ncn  statim  tolerante 
sc  discontinuari  :  ita  ut  exilis  admodum  slt  appetitus  acris  ad 
supcriora. 

Similiter  sit  natura  inquisita  Pondus.  Est  plane  divisto 
recepta,  ut  densa  et  solida  fcrantur  vcrsus  ccntrum  tcrrac,  rara 
autem  ct  tcnuia  versus  ambitum  coeli ;  tanquani  ad  loca  sua 
propria.  Atque  loca  quod  attinet,  (licet  in  schoHs  hujusmodi 
res  valcant)  plane  incpta  ct  pvicrilis  cogitatio  cst,  locum  aliquid 
posse'".  Itaque  augantur  philosophi  cum  dicant  quod,  si  per- 
forata  essct  tcrra,  corpora  gravia  se  sisterent  quando  ventum 


acternum  motum  attnbuit,  ita  ut  non  interna  vi  cierentur,  sed  extrinsecus 
percussac  exlerno  puLsu  agitarentur.  Hiijiis  posterioris  motus,  qui  et  ipse 
vibrationc  ct  vcrtigine  fit,  propria  cst,  ni  fallor,  mutua  impulsio  dAXvXoTwrui, 
afrmTTia,  tiiru^gfnff  ^  irpo;  aXXijXn,  qu.im  Cicero  de  fato  cap.  30  a  Democrito 
rXij^^v  nominatam  esse  testatur/  &c. 

Bacun  also  rcfcrs  to  this  '  motus  plagae*  in  Nov.  Org,  ii.  48  (j), 
and  in  Sylva  Sylvarnm,  Exp.  34.  In  the  latter  passage,  he  says;  '  But  as 
for  the  swift  ascent  of  the  air,  while  it  is  under  the  water,  Ihat  is  a  motion 
of  percussion  from  the  watcr;  which  itself  descending  driveth  up  the  air; 
and  no  motion  of  Lcvity  in  thc  air.  And  this  Democritus  cailcd  motia 
plagiie.'  It  is  almost  neeJless  lo  observe  that  Bacon's  cxplaiiatiun  is  false. 
The  Hghtcr  parttcles,  of  coursc,  neccssariiy  risc  to  thc  surfacc,  bcing 
displaced  by  the  heavier  particles  which  sink  to  the  bottoiii, 

"  This  fact  is  due  to  thc  force  of  coheslon  in  ihe  particlcs  of  water,  but, 
when  that  force  is  ovcrcome  by  the  efTorts  of  the  air  to  escape,  the  bubble 
bursts. 

"  Bacon's  own  theory  evidently  being  that  it  Is  not  place,  but '  sympathia 
sive  consensus  cum  alio  corpore,'  which  determines  the  motion  of  light 
things  upwards  and  heavy  things  downwards.  See  a  striking  passagc,  which 
is  exactly  to  the  point,  in  the  l>cpinning  of  the  Thcma  Coeli  (E.  and  S^ 
vol.  iii.  p.  769):  '  Videtur  itaque  natiira  rerum  in  dispcrtitione  materiae, 
disclusisse  tenuia  a  crassis;  atque  globum  terrae  crassis,  omni^  vero  ab 
ipsa  supcrficie  terrae  et  aquarum  ad  ultima  coeli  usquc  tcnuibus  sive 
pneumaticis  assignasse ;  tanquam  gcminis  rerum  classibus  primariis,  non 
aequis  scilicet  sed  convenientibus  portionibus.  Neque  vero  vel  aqua  in 
nubibus  haercns  vel  ventus  in  terra  conclusus  naturalem  et  propriam  rerum 
collocationem  confundit.  Haec  vero  difTcrentia  tenuis  vel  pneumatici  et 
crassi  vel  tangibilis  omnino  primordlalis  est,  et  ca  qua  maximc  utitur 
iysuma  umzvni.  Sumpta  autem  csl  ex  rerum  conditione  omnium  sim- 
pUcissima,  hoc  est  copia  et  paucitate  mateiiac  pro  exporrcctione  sua.* 
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csset  ad  centrum*^  Esset  enim  certe  virtuosum  plane  ct 
cfficax  genus  nihili,  aut  puncti  mathematici,  quod  aut  alia 
afficeret,  aut  mrsus  quod  alia  appeterent  ''■' :  corpus  enim  non 
nisi  a  corporc  patitur.  Verum  iste  appetitus  ascendendi  et 
descendendi  aut  est  tn  schematismo  corporis  quod  movctur, 
aut  in  sympathia  sive  consensu  cum  alio  corpore^'\  Ouod 
si  inveniatur  aliquod  corpus  densum  et  solidum,  quod  nihil- 
ominus  non  feratur  ad  terram*''^  confunditur  hujusmodi  divisio. 
At  si  recipiatur  opinio  Gilberti'^'',  quod  magnetica  vis  terrae 


*"  While  men  remained  ignorant  of  the  laws  of  accelerating  forces,  this 
conscquence  was  a  necessary  infcrcnce  from  the  Pciipatetic  doctrine  ihat 
heavy  bodics  tend  do^vnM-ards.  It  would  also  follovv  from  the  thcsis  pro- 
pounded  by  Gilbert :  '  Centnim  Virtulum  magneticarum  in  tellure,  est 
telluris  centrum/     De  Magnete,  lib.  ii.  cap.  27, 

The  Irue  account  is  that,  if  a  tube  were  bored  through  the  centre  of  the 
earth,  a  body  would  oscillate  between  the  point  on  the  surfaoe  or  within 
the  tube  froni  which  it  was  dropped  and  the  corresponding  point  on  the 
opposite  surface  or  within  thc  opposite  part  of  the  tubc ;  and,  if  there 
were  no  rcsisting  raedium,  this  oscillation  would  go  on  for  ever.  See 
Price*s  Infinitesimal  Calculus,  vol.  iii.  §  ajj.  The  theorem  is  there  proved 
of  a  homogcneous  sphere,  but,  though  the  earth  is  not  homogcncous, 
hcterogeneity  on  one  side  of  the  centre  is  approximately  balanced  by 
corresponding  hcterogencity  on  the  othcr,  and  hencc  the  conclusion  is 
approxiniiitel)'  true.  Taking  into  account,  however,  the  influence  of  a 
resisting  mcdinm,  the  body  would,  after  an  enormous  numbcr  of  oscilla- 
tions,  ulliraately  rest  at  the  eentre. 

Galileo  states  this  case,  and  resolvcs  it  rightly.  See  Dialogo  dei  Massimi 
Sistemi,  Giornata  Seconda,  Klorence  Ed.  of  1842,  vol.  i.  pp.  251-3  (Sir 
Thomas  Salusbury'5  Translation,  pp.  203-4). 

"  The  sentcnce  is  ironical.  *  For  it  would  certainly  bc  a  very  jwwerful 
and  eflicacious  kind  of  nothing,  or  mathematical  point,  which  could  either 
atfcct  other  things,  or  again  whlch  other  things  might  seek.* 

It  seems  strange  that  Bacon  did  nut  perccivc  that  the  position  which  he 
criticises  would  bc  quitc  in  accordance  with  any  interpretation  which  could 
bc  put  on  the  'sympathia  sive  consensus*  of  which  he  spcaks  t>clow,  and 
that  it  would  be  no  real  exccption  to  the  rule  'corpus  non  nisi  a  corpore 
patitur.' 

'^  Cp.  Aph.  56  (3)  and  notes.  It  will  be  noticed  that  the  words  '  iste 
appetitus  ascendendi  et  descendendi '  imply  the  notion  of  positive  levity. 

*'  II  is  curious  here  to  notice  how  far  Bacon  was  from  seeing  that  the 
moon  was  cxactly  a  case  in  point,  or  from  divining  Ihe  true  bond  of 
connection  (*  focderis  sive  unionis')  betwcen  its  rcvolution  round  thc  earth 
and  the  phenomena  of  falling  bodies. 

*'  Sce  De  Magnete,  lib.  ii.  cap.  7.  Thc  cxpression  *orbis  virtutis,'  as 
apptied  both  to  thc  cartb  and  to  urdlnary  uiagnets,  h  conimon  ihroughout 


LIB.  II,  35. 


455 


ad  alliclendum  gravia  non  extendatur  ultra  orbcm  virtutis 
suac  (quae  operatur  scmper  ad  distantiam  certam,  et  noa 
ultra),  hocque  per  aliquam  instanttam  verificctur;  ca  dcmum 
erit  instantia  foederis  circa  Iioc  subjectum  ^"^.  Neque  tamen 
occurrit  impraesentiarum  aliqua  instantia  super  hoc  certa  et 
manifesta.  Proximc  videntur  acccdcrc  cataractac  cocli*''',  quae 
in  navigationibus  per  Occanum  Atlanticum  vcrsus  Indias 
utrasque  saepe  conspiciuntur.  Tanta  enim  videtur  esse  vis 
et  moles  aquarum  quac  pcr  hujusmodi  cataractas  subito 
efTunditur,  ut  vidcatur  collectio  aquarum  fuisse  ante  factEj 
atque  in  his  locis  haesisse  et  mansisse ;  et  postea  potius  per 
causam  violcntam  dcjecta  ct  dctrusa  essc,  quam  naturali  motu 
gravitatis  cecidissej  adeo  ut  conjici  possit,  corporcani  molem 
densam  atque  compactam  in  magna  distantia  a  terra  fore 
pensilem  tanquam  tcrram  ipsam,  nec  casuram  nisi  dcjiciatur. 
Verum   dc  hoc   nil  certi  afTirmamus.     Interim  in  hoc    et   in 


the  book,  and  is  defined,  at  the  beginning,  as  '  totum  illud  spatium,  per 
quod  quacvis  niagnetis  virtiis  extcnditur.' 

The  phenomena  of  gravitation,  it  must  be  recoUected,  are  explained  by 
Gilbcrt  as  cases  of  magnclism. 

"  Both  this  and  the  next  case,  Bacon  conceived,  would  afFord  examples 
of  Instantiae  Foederis,  by  proving  that  heavy  bodies,  thoiigh  Icft  free,  may 
bc  at  rest.  They  show  how  immature  wcre  his  conceptioiis  of  motion,  as 
weli  as  of  gravity. 

"  On  the  phenomena  of  WTiirlwinds,  Watcrepouts,  and  Dust-Storms, 
see  Sir  John  Herschers  Meteorology,  pp.  341-7.  After  dcscnbing  Whirl- 
winds,  he  says :  *  They  are  oftcn  terminated  by  hcavy  falls  of  rain,  a  very 
obvious  consequence  of  the  sudden  transfer  of  a  grcat  mass  of  air  nearly 
saturated  wilh  vapour  at  the  surface  of  the  carth  to  a  much  higher  level.' 
He  thcn  continucs :  '  Whirlwinds  of  Ihis  kind  taking  placc  at  sca  give  rise 
to  waterspouts  (trombcs  de  mer),  which  are  very  singular  and  sometimes 
dangerous  phenomena.  Tall  calumns,  apparently  of  cloud,  and  reaching 
from  the  sea  to  the  ctouds,  are  seen  moving  majestically  along,  often 
several  at  once,  sometimes  straight  and  vertical,  at  others  inclined  and 
tortuous,  but  always,  when  approached,  perceived  to  be  in  rapid  rotation. 
At  their  bases  the  sea  is  violently  agitated,  and  heaped  up  with  a  leaping  or 
boiling  motion.  Indecd,  water  would  seem,  at  least  in  some  cascs,  to  be 
actiially  carried  up  in  considerable  quantity,  and  scattered  round  from 
a  great  beight,  as  solid  bodies  arc  on  land.  Hence  they  have  bccn 
supposcd  by  some  to  draw  water  from  the  sea  by  suction,  a  thing  obviously 
impossible.' 

Il  is  needless  to  point  out  how  crude  is  both  Bacon's  account  and  hU 
explanation  of  these  phenomena. 
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multis  aliis  facilc  apparcbit,  quam  inopes  simus  historiae 
naturalis ;  cum  loco  instantiarum  certarum  nonnunquam 
suppositiones  affcrre  pro  exempUs  cogamur. 

Similiter  sit  natura  inquisita  Discursus  Ingenii.  Videtur 
omnino  divisio  vera,  rationis  humanae  et  solcrtiae  brutorum. 
Attamcn  sunt  nonnuUae  instantiae  actionum  quae  eduntur  a 
brutis,  per  quas  videntur  etiam  bruta  quasi  syllogizare*^ :  ut 
mcmoriae  proditum  est  de  corvo,  qui  per  magnas  siccitates 
fere  enectus  siti  conspexit  aquam  in  trunco  cavo  arboris'^; 
atque  cum  non  daretur  ei  intrare  propter  angustias,  non 
cessavit  jacerc  multos  lapillos,  per  quos  surgeret  et  ascenderet 
aqua  ut  bibere  posset ;  quod  postca  ccssit  in  proverbium. 

Similiter  sit  natura  inquisita  Visibile,  Videtur  omnino 
essc  divisio  vcra  ct  certa,  lucis,  quae  est  visibilc  originale  et 
primam  copiam  facit  visui,  et  coloris,  qui  est  visibile  secun- 
dariuni  ct  sine  lucc  non  ccmitur,  tta  ut  videatur  nil  aliud  csse 
quam  imago  aut  modificatio  lucis^'.  Attamen  ex  utraque 
parte  circa  hoc  videntur  esse  vtstantiac  foedcris;  scilicet, 
nix'*'^  in  magna  quautitate,  et  flamma  sulphuris*";   in  quarum 


"  The  obser\'ation.s  and  spcculations  of  Mr.  Darwin,  Mr.  Herbert 
Spenccr,  and  olliers,  have  placed  in  an  entircly  ncw  light  the  coniparative 
psychology  of  man  and  tbe  briite  animals,  and  shewn  that  here,  as  in  the 
rest  of  naturc,  there  is  much  less  of  discontinuity  than  was  formerly 
imagined.  In  this,  as  in  so  many  other  places,  Bacon  seems  to  anticipate 
modcrn  theorics. 

**  In  Sir  Roger  L*Estrange*s  Collection  of  Fables,  under  the  head  of 
Anianus*  Fables,  this  slory  is  told  of  'A  Crow  and  a  Pitcher/  and  the. 
moral  drawn  is,  'There  is  a  Naturat  Logick  \n  Auimals,  over  and  aboi 
the  Instinct  ol  thcir  kinds.' 

"'  Mr.  ElHs  refers  here  to  Telcsius,  De  Rcrum  Natura,  lib.  vii.  cap,  31, 
the  title  of  the  chapler  bcing  *Non  colorem,  sed  lucem  proprium  esse 
visiis  sensile.*  The  correspondcnce  between  his  language  and  Bacon*5 
is  not  very  close,  though  \v  is  quite  possible  that  by  reflecting  on  Ihis  and 
other  ctiapters  of  bk.  vii,  Bacon*s  optical  theories  raay  have  been  suggcsted 
to  him. 

•"  This  is  not  really  an  *■  instantia  foederis.'  Snow,  like  other  white  bodies, 
reflects  all  Ihe  light  thrown  on  it,  and  is,  therefore,  more  easily  visible  than 
bodics  which  absorb  part  of  the  light ;  but  it  is  not,  in  any  sense,  an  inde- 
pendent  sourcc  of  light,  like  the  sun  or  a  flame. 

"  All  namcs,  iiot  mcrcly  that  of  sulphur,  appear  coloured,  the  particular 
tint  depending  p.irtiy  on  the  naturc  and  proportion  of  the  various  gases 
in  combustion,  partly  on  thc  medium  throiigh  which  the  flame  is  seen. 
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altera   videtur   esse   color   primulum    luccns,   in   altcra   lux 
vergcns  ad  colorem. 

XXXVI. 

Inter  praerogativas   instautiarHm^    ponemus    loco    decimo 
quarto  lustantias  Crucis^'^\  translato  vocabulo  a  Crucibus,  quae 


Thus,  flanie,   being  both   a  source   of  light   and   also   itself  a   coloured 
objcct,  might  properly  be  regarded  as  an  Mnstantia  foedcris/ 

*"*  These  are  far  Ihe  most  celebrated  of  Bacon*s  '  Praerogativae  Instan- 
tiarum.'  A  '  crucial  instance '  has  become  a  household  word  in  the  Eng- 
lish  languagc,  and  is,  perhaps,  far  more  widely  used  than  any  otlicr  technical 
term  of  Uie  Inductive  Logic.  According  to  the  metaphor,  thcre  arc  two 
or  more  ways  before  us,  and  the  observalion  or  cxpcrimcnt  in  question 
acts  as  a  *guide-post'  (crux)  in  determining  us  which  to  take.  We  have 
two  or  morc  rival  hypotheses,  w^hich  equally  well  accord  with  the  facts 
hithcrto  observed,  and  then  we  think  of  some  decisive  cxperiment  or 
obscrvation,  which,  by  according  with  onc  of  ihc  thcories,  and  that  only, 
will  enable  us  sumniarily  to  reject  the  olhers.  One  of  the  simplest 
and  most  familiar  cxamples  is  to  be  found  in  chemical  processe«i,  as  where 
wc  emplciy  a  tcjt  for  the  purpose  of  deterniining  thc  naturc  of  a  particular 
substancc  or  of  detccting  thc  presence  of  a  particular  poison, 

In  logical  classification,  all  crucial  instances  may  be  regarded  as  appli- 
cations  of  the  Method  of  Difference.  AII  other  circumstances  being  the 
same,  the  appearance  or  disappearance,  the  existence  or  non-existcnce  of 
some  one  circumstance,  or  combination  of  circuinstances,  enablcs  us  to 
determine  the  qucstion  at  issue. 

A  varicty  of  cxamplcs  of  *  instantiae  crucis '  are  adduced  by  myself  in 
my  Inductive  Logic  (ird  Ed.,  pp,  1+8-151),  by  Protcssor  Playfair  in  hls 
Preliminary  Dissertalion,  by  Sir  John  Hcrschel  in  his  Discourse  on  the 
Study  of  Natural  Philosophy  (^§  i^6j  197,  318,  246),  and  by  Dr.  Hippus  in 
his  account  of  the  Novum  Organum,  published  by  thc  Society  for  the  Dif- 
fusion  of  Useful  Knowledge.  To  these  I  must  refer  the  rcader,  as  1  have 
space  for  one  exainple  only,  which  I  take  from  Sir  John  Herschcl: 

'  Thc  discovery  of  Torricelll  was,  however,  at  first  much  misconceived, 
and  even  disputed,  till  the  question  was  hnally  decided  by  appeal  to  a  cruciat 
imtance^  one  of  tlic  first,  if  not  the  very  first  on  rccord  in  physics,  and 
for  which  we  are  indcbted  to  the  celebrated  Pascal.  His  acutcness 
perceivcd  that  if  thc  wcight  of  the  incumbent  air  be  the  direct  causc  of 
the  elevation  of  the  mercury,  it  must  bc  mcasured  by  the  amount  of  that 
elevation,  and  therefore  that,  by  carrying  a  barometer  up  a  high  mountain, 
and  so  asconding  into  the  attnosphere  abo^vt  a  largc  portion  of  the  incum- 
bent  air,  the  pressure,  as  well  as  the  lenglh  of  the  colunm  sustained  by  it, 
must  be  diminishcd;  whilc,  on  the  other  hand,  if  the  phenomcnon  wcre 
due  to  thc  cause  originally  ussigned,  no  diflercnce  could  be  cxpccted  to 
take  place,  whethcr  the  observation  were  made  on  a  mountain  or  on 
thc  plain.    Ferbaps  the  dccisivc  cficct  of  tbc  cxpcnraeat  which  hc  causcd 
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erectae  in  biviis  indicant  et  signant  viarum  separationes.  Has 
etiam  Ifnfantias  Dccisorias  et  Judiciales,  ct  in  casibus  non- 
nullis  Insiantias  Oraculi  et  Mcuuiati^  appellare  consuevimus. 
Earum  ratlo  talis  est  Cum  in  inquisitione  naturae  alicujus 
intcllcctus  ponitiir  tanquam  in  acquilibrio,  ut  inccrtus  sit  utri 
naturarum  e  duabiis,  vel  quandoque  pluribus,  causa  naturae 
inquisitae  attribui  aut  assignari  debeatj  propter  complurium 
naturarum  concursum  frcqucntem  ct  ordinarium"'^  instantiae 
crucis  ostendunt  consortiuni  unius  ex  naturis  (quoad  naturam 
inquisitam)  fidum  et  indissolubile,  alterius  autem  varium  et 
separabile ;  unde  terminatur  quaestio,  et  recipitur  natura  illa 
prior  pro  causa,  missa  altera  et  repudiata.  Itaque  hujusmodi 
instantiac  sunt  maximae  lucis»  et  quasi  magnae  authoritatis ; 
ita  ut  curriculum  intcrpretationis  quandoque  in  illas  desinat, 

to  be  instituted  for  Ihe  purpose  oa  the  Puy  de  DOme,  a  high  mountain 
in  Auvcrgnc,  whilc  it  convinccd  cvcry  onc  of  thc  truth  of  TorriccHi*s 
views,  tended  more  powerfuUy  than  any  Ihing  whicli  had  previously  been 
done  in  science  to  confirm,  in  the  minds  of  men,  that  disposition  to  cx- 
perimental  verification  which  had  scarcely  yet  taken  fuU  and  secure  rooU' 
Discourse,  &c.,  §  346. 

Dr,  Hippus  draws  a  very  useful  distinction  between  tests  or  cxperimenta 
crucis  which  arc  dccisive  both  ways  and  thosc  which  are  what  hc  cails 
unitaUral : 

'  Thus,  if  a  flamc  bums  in  any  pas  submitted  to  cxperimcnt,  we  may 
roughly  fthough  oniy  roughly)  conclude  that  such  gas  contains  oxygcn  ; 
but,  il  the  tlame  is  cxtinguished,  we  cannot,  therefore,  conclude  that  the 
gas  contains  no  oxygen,  for  thc  oxygen  prcscnt  may  be  in  too  close  combi- 
nation  with  some  other  substance,  to  enable  it  to  support  combustion.  But 
a  pcrfect  tesl  would  be  weighing  any  gas;  for  if  it  bc  heavicr  ihan  common 
air,  in  the  ratia  of  1.435  to  1.2,  it  is  oxygen  ;  if  lighler  or  heavier  it  is  not. 
Thus,  too,  in  discussing  whether  a  given  writing  be  innocent  or  libellous, 
that  is,  maliciously  composed,  or  composed  \s'ith  any  impropcr  molive  of 
any  kind,  the  truth  is  a  unitateral  test ;  for  if  the  alicgations  be  false,  there 
must  he  malice;  but  thcrc  may  be  malice  a!so,  though  the  malter  stated 
bc  true.  Thcre  wuuld  arise  very  grcat  distinclness  in  argumentation,  were 
we  to  adopt  this  convenient  phrase  of  a  complete  and  an  incomplete  or 
unilatcral  test — many  of  the  crrors  in  reasoningf  especially  upon  montl 
subjects,  arising  from  mistaking  incomplcte  for  complete  tests,*  Account, 
&c.,  pt.  ii.  p.  20.  t  have  bcen  compcUcd,  for  thc  sake  of  cleamess,  to  alter 
the  phraseology  of  the  first  sentence. 

'•*  In  otlier  words,  an  account  of  thc  difficulty  of  disentangling  from  the 
mass  of  anteccdents  the  oae  which  stands  in  the  reUtioD  of  cause  to  the 
given  cffcct 
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et  per  illas  perficiatur.  Interdum  autem  Instantiae  Crucis 
illae  occurrunt  et  invcniuntur  intcr  jampridem  notatas^^ ;  at  ut 
plurimum  novae  sunt,  et  de  industria  atqueex  composito  quae- 
sitae  et  applicatae,  et  diligentia  scdula  et  acri  tandem  erutae, 

(i)  Exempli  gratia;  sit  natura  inquisita  Fluxus  et  Refluxus 
Maris,  ille  bis  rcpctitus  in  die  atquc  scxhorarius  in  acccssibas 
et  recessibus  singulis,  cum  diflTerentia  nnnnulla  quac  coincidit 
in  motum  lunae''^     Bivium  circa  hanc  naturam  tale  est 

Ncccssc  prorsus  cst  ut  istc  motus  cfficiatur,  vcl  ab  aquarum 
progressu  et  regressu,  in  niodum  aquae  in  pelvi  agitatae''^,  quae 


"  As,  for  instancc,  among  the  *  instantiae  solitariae,'  *  instantiae  oslcn- 
si%'ae,'  &c»  In  fact,  as  alrcady  noticed,  Bacon's  *instances'  are,  by  no 
means,  mutually  exclnsive,  and  a  *crucial  instance  '  always  falls  under  the 
hcad  of  'solitiiry  iDstances,'  and  generally  under  somc  other  hcad  as  well. 
Most  crucial  instances,  however,  are  spccially  inventcd  for  the  purpose  of 
enabling  us  to  decidc  between  rival  hypolheses,  and  hence,  under  whalever 
other  head  Ihey  may  fail,  thcy  are  primarily  cnicial  instances.  They  are 
made,  not  found.  This  is  whut  Bacon  appcars  to  mean  by  the  next 
clause. 

"  For  Bacon's  views  as  to  the  Influence  of  the  moon  on  the  spring  and 
neap  tides,  see  my  note  on  thc  following  passage  in  Aph.  45 ;  *  Rursus, 
si  sit  aliqua  vis  magnettca,  quac  operetur  per  consensum  *  ♦  *  inter 
globum  lunac  ct  aquas  maris  (quac  maximc  crcdibilis  vidctur  in  fluxibus 
et  reiluxibus  semi-menstruis)/  The  semi-menstrual  and  semi-diurnal 
phcnomena  of  the  lides  were  at  this  time  frequently  explaincd  on 
distinct  principles. 

^'  This  view  was  maintained  by  Galilco.  Sec  Dialogi  dei  Massimi 
Sistemi,  Giomata  iv.  He  refers  the  altcmate  ebb  and  flow  of  the  walers 
to  the  composition  of  the  annual  and  diurnal  motions  ^l  the  earth.  *  II 
being  thcrcfore  prcsupposed,  that  there  are  siich  contraricties  of  motions  in 
the  parts  of  the  terrestrial  surface,  whilst  it  tumeth  round  upon  its  own 
centre,  it  is  necessary,  that  in  conjoyning  ihis  diumal  motion,  with  the 
other  annual,  Ihere  do  result  an  absolute  motion  for  the  parts  of  the  said 
terrestrial  superficies,  one  whiie  very  accelcrate,  and  another  wliile  as  slow 
again.  •*♦••••  w-^  ^vtH  conclude  ihcreforc,  that  like  as  it 
is  true  the  motion  of  the  whole  glot>e,  and  of  each  of  its  parts,  would 
be  cqual  and  uniforme,  in  case  they  did  move  with  one  single  motion, 
whelher  it  were  the  mcer  annual,  or  the  single  diurnal  revohition,  so  it  is 
requisite,  Ihat  mixing  thosc  two  motions  together,  thcre  do  result  thencc 
for  the  parts  of  the  said  globe  irregular  motions,  one  while  accelerated,  and 
another  while  retarded,  by  means  of  the  additions  or  subtractions  of  the 
diurnal  conversion  from  the  annual  circulation.  So  Ihat,  if  it  be  true 
(and  most  truc  it  is,  as  expcrience  provesj  that  the  acceleration  and  re- 
tardatiun  of  thc  moUon  of  the  vessel,  makes  water  contained  therein 
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quando  latus  unum  pelvis  alluit,  deserit  aiteruin ;  vel  a  sub- 
latione  et  subsidcntia  aquarum  e  profundo,  in  modum  aquae 
ebullientis  et  rursus  subsidentis**.  Utri  vero  causae  fluxus 
et  refiuxus  ille  assignari  debeat,  oritur  dubitatio.  Quod  si 
recipiatur  prior  assertio,  nccessc  cst  ut  cum  sit  fluxus  in  mari 
ex  una  partc,  fiat  sub  idem  tempus  alicubi  in  mari  refluxus 
ex  alia.  Itaque  ad  boc  reducitur  inquisitio.  Atqui  observavit 
Acosta,  cum  aliis  nonnullis  (diligenti  facta  inquisitione),  quod 
ad  litora  Floridae  et  ad  litora  adversa  Hispaniae  ct  Africae, 
fiant  fluxus  maris  ad  cadcm  tempora,  et  refluxus  itidcm  ad 


to  nin  to  and  again  tbe  long  waycs  of  it,  and  to  risc  and  fall  in  its 
extreamfrs  who  wiU  makc  scruple  of  granting,  Ihat  the  said  effect  may, 
nay  owght  to  siicccod  in  thc  sea-watcrs,  contained  within  their  vesscls, 
subjcct  to  such  like  altcrations,  and  especiaily  in  Ihose  that  distend  them* 
selves  long-wayes  from  West  to  East,  which  is  the  course  that  the  motion 
of  those  same  vessels  steerelh  ?  Now  this  is  the  most  potcnt  and  primary 
cause  of  thc  ebbing  and  flowing,  without  Ihe  which  no  such  cffect  u-ould 
cnsue.*  Sir  Thomas  Salusbury's  Translation,  pp.  389-390.  See  Florence 
£d.  of  1842,  vol.  i.  pp.  463-4.  The  idea  that  the  tides  are  due  to  the 
influence  of  the  moon  Ls  alluded  to  and  ridiculed  by  Galtlco  a  tcw  pages 
above.  See  p,  455  (Sir  Thomas  Salusbury's  Translation,  p.  383).  Il  is 
noticed  by  Mr.  Etlis  (E.  and  S.,  vol.  iii.  p.  44)  that  GaIileo's  theory  was 
(irst  propoundcd  in  a  letter  to  Cardinal  Orsino,  dated  1616.  This  is  to  be 
found  tn  Ihe  Florence  Edition  of  Galileo's  Works,  vol.  ii.  pp.  387-406, 

"  From  what  follows,  it  is  plain  that  Bacon,had  hc  adoptcd  this  allcma- 
tive,  would  have  explained  it  by  a  magnetic  force,  attracting  the  waters. 
But,  as  Mr.  Eliis  says  (E,  and  S.,  vol.  iil.  p.  41),  *Onc  theory,  that  of 
Telcsius  and  Patricius,  compares  the  sea  to  the  water  in  a  caldron ;  that  is 
to  say,  it  riscs  and  tends  to  boil  over  when  its  natural  heat  is  called  forth 
undrr  ihc  inlluence  of  t1ie  sun,  moon,  and  stars,  and  then  after  a  while 
subsides.'  On  this,  and  the  other  curious  theories  by  which  Ihe  action  of 
thc  trdcs  was  explained  by  Bacon's  predecessors  and  contemporaries,  see 
thc  very  intercsting  prcface,  pri-fixed  by  Mr.  Ellis  to  the  Tract  De  Fluxu 
et  Refluxu  Maris,  Bacon*s  Works,  vol.  iii,  pp.  39-46. 

To  this  Prelace  and  to  some  good  account  of  the  theory  and  phe- 
nomena  of  the  tides,  such  as  may  be  found  in  the  Encyclopaedia  Bri- 
tannica  or  Encyclopaedia  Metropolitana,  thc  studcnt  must  be,  once  for  all, 
referred  for  further  infonnation  on  this  subject.  It  would  be  a  waste  of 
labour  to  attempt  hcrc  to  criticise  or  corrcct  Bacon's  rcmarks  in  dctail.  It 
may  be  suflicicnt  to  i>tate  gencrally  that  he  confounds  throughoul  currenls 
and  dcrivative  tides  with  tidcs  proper, 

With  what  Bacon  says  on  ihe  tides  in  this  Aphorismj  we  should  compare 
the  pjissage  in  Apb.  35,  and  also  that  on  the  phenomena  of  spring  and 
ncap  (iclcs  in  Aph.  45,  referred  to  in  note  73  above.  See  also  my  notes  on 
boih  these  pa;»sage5. 


eadem  tcmpora  ;  non  contra,  quod  cifm  fluxus  fit  ad  littora 
Floridae,  fiat  refluxus  ad  littora  Hispaniac  et  Africac*^''. 
Attamcii  adhuc  diligentius  attendeiiti,  non  pcr  hoc  cvincitur 
motus  attollcns,  ct  abncgatur  motus  in  progressu,  Fieri  enim 
potest,  quod  sit  motus  aquaruni  iii  progressu,  et  nihilominus 
inundct  advcrsa  Httora  ejusdem  alvei  simul;  si  aquac  sciiicet 
illac  contrudantur  et  compellantur  aliunde,  quemadmodum 
fit  in  fluviis,  qui  fluunt  et  refluunt  ad  utrumquc  littus  horis 
iisdem,  cum  lamen  iste  molus  liquido  sit  motus  in  progressu, 
ncmpe  aquarum  ingrcdientium  ostia  fluminum  ex  mari.  Itaque 
simili  modo  fieri  potest,  ut  aquae  venientes  magna  mole  ab 
Oceano  Orientali  Indico  compellantur  et  trudantur  in  alveum 
Maris  Atlantici,  et  propterea  inundent  utrumquc  latus  simul. 
Quaerendum  itaquc  est»  an  sft  alius  alveus  pcr  qucm  aquac 
possint  iisdcni  teniporibus  minui  et  refluere.  Atque  pracsto 
est  Mare  Australe"",  Marl  Atlanlico  neutiquam  minus.  sed 
ix)tius  magis  latum  et  extensum,  quod  ad  hoc  suflficere  possit. 
Itaquc  jam  tandem  perventumest  ad  insiantiam  crncis  circa 
hoc  subjcctum.  Ea  talis  est:  si  pro  certo  inveniatur,  quod 
cum  fit  fliixus  ad  littora  adversa  tam  Floridac  quam  Hispaniae 
in  Mari  Atlanticn,  fiat  simul  fluxus  ad  littora  Peruviac  ct 
juxta  dorsum  Chlnae  in  Mari  Australi ;  tum  certe  pcr  hanc 
instantiam  decisoriam  abjudicanda  est  assertio  quod  flux-us 
et  refluxus  maris,  de  quo  inquiritur.  fiat  pcr  motum  progres- 
sivum'^:  ncque  enim  relinquitur  aliud  mare  aut  locus,  ubi 
possit  ad  eadcm  tempora  fieri  rcgrcssus  aut  rcfluxus.  Com- 
modisstme  autcm  hoc  sciri  possit,  si  inquiratur  ab  incolis 
Panamae  et  Limae  (ubi  uterque  Oceanus,  Atlanticus  ct 
Australis,  per  parvum  Isthmum  separantur),  utrum  ad  con- 
trarias  Isthmi  partcs  flat  simul  fluxus  ct  rcfluxus  maris,  an 


™  Mr.  EUrs  says :  '  I  havc  nol  bcen  able  to  find  this  statcmcnt  in  Acosta, 
who  spcaks  of  Ihc  synchronism  of  thc  tides  on  Ihe  opposite  sides  of  South 
America,  as  shew-n  by  the  meeting  of  the  tidal  waves  in  llie  Straits  of 
MagcUan  (iii.  14).*  For  furlhcr  inforniation  on  thc  observations  and 
theorics  of  Acosta,  see  Mr.  EIUs*  Preface  to  the  De  Fluxu  et  Refluxu 
Maris,  vol.  iii.  pp.  45-6. 

"  Including  what  we  now  call  the  Southcrn  and  Pacific  Oceans. 

^  1  hcse  facts,  if  estabUshcd,  would  ccrtainly  have  disproved  the  thcory 
in  question. 
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c  contra.  Vcrum  hacc  dccisio  sive  abjudicatio  certa  videtur, 
posito  quod  terra  stet  immobilis.  Qaod  si  terra  rotet,  fieri 
fortasse  potest  ut  cx  inaequali  rotatione  (quatenus  ad  cele- 
ritatem  sive  incitationcm)  tcrrac  ct  aquarum  maris,  sequatur 
compulsio  violenta  aquarum  in  cuniulum  siirsum,  quae  sit 
fluxus :  et  relaxatio  earundem  (postquam  amplius  cumulari 
non  sustinuerint)  in  dcorsum,  quac  sit  rcfluxus^*.  Verum  de 
hoc  facicnda  cst  inquisitio  separatim.  Attamen  etiam  hoc 
supposito.  illud  aeque  manet  fixum,  quod  necesse  sit  fieri 
alicubi  rcfluxum  maris  ad  eadem  tcmpora  quibus  fiunt  fluxus 
in  aliis  partibus. 

Similiter,  sit  natura  inquisitaposterior  ille  motus  ex  duobus 
quos  supposuimus,  vidcHcet  motus  maris  se  attoilens  et  rursus 
subsidens ;  si  forte  ita  accidcrit  ut  (diligcnti  facto  cxaminc) 
rejiciatur  motus  alter,  de  quo  diximus.  progressivus.  Tum 
vero  erit  trivium  circa  hanc  naturam  talc.  Necesse  est  ut 
motus  istc,  pcr  qucm  aquae  in  fluxibus  ct  rcfluxibus  se 
attollunt  ct  rursus  rclabuntur,  absque  aliqua  accessione  aquarum 
aliarum  quae  advolvuntur,  fiat  per  unum  ex  his  tribus  modis  ; 
vel  quod  ista  aquarum  copia  emanet  ex  interioribus  terrae 
et  rursus  in  illa  se  recipiat"'-* ;  vel  quod  non  sit  aliqua  amplior 
moles  aquarum,  sed  quod  eaedem  aquae  (non  aucto  quanto 


"  Compare  the  theory  of  (jalileo,  noticed  .ibove,  connecting  tlie  phe- 
nomenon  of  the  tides  with  the  rntation  of  the  earth. 

"  *  Dubitalur  etiamnum  quibus  ex  causis  inturaescat  Oceanus,  vel  qua- 
tenus,  cum  superflmis  sibi  fuerit,  rursus  in  se  residat.  Nec  in  obscuro  est, 
plura  pro  ingeniisdifferentium,  potiusquam  proveritatis  fide  expressa,  Sed 
omisso  ancipiti  concurrentium  qnaestionum  has  opiniones  probalissimas  in- 
veninms.  Physici  aiunt,  mundum  animal  esse,  cumque  ex  variis  elementorum 
Corporibus  conglobatum,  moveri  spiritu,  regi  mente :  quae  utraque  diffusa 
pcr  mcmbra  omnta,  actcrnae  molts  vigorem  exerceant.  Sicut  ergo  in  cor- 
poribus  nostris  commcrcia  sunt  spiritalia,  ita  in  profundis  Oceani  nares  quas- 
dam  mundi  constilutas,  pcr  quas  emissi  anhelitiis,  vel  reducti,  modo  inflent 
maria,  modo  revocent.  At  hi,qui  sidcrumscquunUir  disciplinam,contendunt 
meatus  istos  commoveri  lunae  cursibus :  adeo  ut  vicissitudines  inter  maciem 
aquarum  et  plcnitudinem,  respiciant  adauctus  ejus,  vel  eliquia:  neque 
eodem  scmpcr  tempore,  sed  prout  illa  aut  minuatur,  aut  crescat,  variari 
altemantcs  rccursus.*  Solini  Polyhistor,  cap.  xxiii.  ad  fin,  Cp.  with  the 
latter  opinion  (which  is  to  be  found  in  the  Pseudo-Aristotelian  trcalisc, 
nepl  K(i(j^t>i/,  ch.  4.  p.  396  a.  35-7),  Pliny,  Nat.  Hist,  ii.  97  (99),  sect.  aia, 
&c.,  who  refers  the  tides  to  the  joinl  action  of  the  Sun  and  Moon. 
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suo)  extendantur  sive  rarefiant,  ita  ut  majorcm  locum  et 
dimensionem  occupent,  et  rursus  se  contrahant  "'^ ;  vel  quod 
nec  copia  acccdat  major  ncc  cxtcnsio  ampltor,  sed  eaedem 
aquae  (prout  sunt  tam  copia  quam  densitate  aut  raritate) 
per  vim  aliquam  magneticam*^'  desuper  cas  attrahentem  et 
evocantem,  et  pcr  consensum,  se  attollant  et  deinde  se  re- 
mittant.  Itaque  reducatur  (si  placet)  jam  inquisitio  (missis 
duobus  ilHs  motabus  pnoribus)  ad  hunc  ultimum  ;  et  inquiratur 
si  fiat  aliqua  talissublatio  per  consensum  sive  vim  magneticam. 
Atqui  primo  manifcstum  cst  universas  aquas,  prout  ponuntur 
in  fossa  sive  cavo  maris,  non  posse  simul  attoUi,  quia  defuerit 
quod  succedat  in  fundo ;  adeo  ut  si  foret  in  aquis  aliquis 
hujusmodi  appctitus  sc  attollcndi,  ille  ipse  tamcn  a  nexu 
rerum,  sive  (ut  vulgo  loquuntur)  ne  detur  vacuum*^,  fractus 
forct  ct  cohibitus.  Relinquitur,  ut  attollantur  aquae  ex  aliqua 
partc,  ct  per  hoc  minuantur  et   ccdant  ex  alia,     Enimvcro 


**  This  would  bc  the  optnion  of  Tclcsius  and  Patricius,  rcferred  to  above 
in  note  74.     Tlie  same  theory  is  maintained  by  Canipanella. 

"  See  Gilbcrt,  De  Magnctc,  lib.  ii.  cap.  16  ad  fin,  PVom  him  Bacon 
may  have  takcn  the  idea,  which,  if  we  coinpare  the  reinitrkable  pas^-age 
on  attraction  in  Aph.  45,  hc  evidcntly  seems  incliDed  to  adopt  in  reference 
to  the  phenomena  of  spring  and  ncap  tidcs, 

!□  Kepler's  EpUome  Astronomiae  Copemicanac,  publishcd  in  1618,  we 
find  the  foUowing  passage:  'Qnem.idmodum  igiiurj  ut  Magnes  Magnetem 
aut  fernim  trahat,  cognatio  corporum  cfficit:  sic  etiam  de  Luna  non  cst 
incredibile,  ut  iila  moveatur  aTerraecognato  corporc:  licct  nechicncc  ilHc 
intercedat  aliquis  contactus  rorporum.  Adeoque  quid  mirum,  Lunum  a 
terra  moveri,  cum  vidcamus  vicissim  ct  Lunani  transitu  suo  super  vertices 
loconim  causare  ftuxtim  Oceani  reciprncum  In  Tcllurc?  Nonne  satis 
evidcns  hoc  est  documcntum  communicationis  motuum  inter  haec  duo 
corpora  ?  * 

Gasscndi,  in  his  account  of  thc  various  opinions  on  the  causes  of  the 
tides  (Physicae,  Sectio  iir.  Membrum  Prius,  lib.  i.  cap.  4),  says:  *Plurimi 
recumint  ad  Magneticam,  seu  tractoriam  vim,  qua  nimirum  Luna  supra 
mare  transiens,  ipsius  aquas  ad  se  alliciat,  post  transitum  retio  relaxet ; 
sicque  mare  cogens  intumescere  detumcscereque,  Affluxum  et  Refluxum 
creet.' 

"'  We  have  seen  already  (ii,  8  ad  init.)  that  Bacon  denies  the  possibility 
of  a  vacuum.  See  also  Aph.  48,  Motus  Sccundus.  As  remarked  by  Mr, 
EUis  in  his  Preface  to  the  Historia  Dcnsi  et  Rari  {E.  and  S.,vol.  ii.  p.  23«), 
Bacon's  opinions  on  this  subject  must  have  undcrgone  a  decidcd  change 
after  the  time  of  his  writing  the  Cogitationcs  de  Rerum  Natura  and  the 
Fablc  of  Cupid. 
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rursus  necessario  sequctur  ut  vis  illa  magnetica,  cum  super 
totum  operari  non  possit,  circa  medium  operetur  intcnsissimc  ; 
ita  ut  aquas  in  medio  attollat,  illae  vcro  sublatae  latera  per 
successionem  deserant  et  dcstituant. 

Itaque  jam  tandem  pervcntum  est  ad  instantiam  crucis 
circa  hoc  subjectum.  Ea  talis  est :  si  inveniatur  quod  in 
refluxibus  maris  aquarum  superficies  in  mari  sit  arcuata  magis 
et  rotunda,  attollentibus  se  scilicct  aquis  in  mcdio  maris  et 
dcficicntibus  circa  latera,  quae  sunt  litora ;  et  in  fluxibus 
eadem  superficies  sit  magis  plana  et  aequa,  redeuntibus 
scilicet  aquis  ad  priorem  suam  positionem  *■' ;  tum  ccrte  per 
hanc  instantiam  decisoriam  potest  recipi  sublatio  per  vim 
magneticam.  alitcr  prorsus  abjudicanda  est.  Hoc  vero  in 
fretis  per  lineas  nauticas  non  difficilc  est  cxpcriri  "* ;  videlicct 
utrum  in  rcfluxibus  versus  medium  maris,  mare  non  sit  magis 
altum  sive  profundum  quam  Jn  fluxibus.  Notandum  autem 
est,  si  hoc  ita  sJt,  fieri  (contra  ac  creditur)  ut  attollant  se 
aquae  in  reHuxibus,  dcmittant  se  tantum  in  fluxibus,  ita  ut 
littora  vestiant  ct  inundcnt. 

(2)  Similiter,  sit  natura  inquisita  Motus  Rotationis  spon- 
taneus*'^;  et  speciatim,  utrum  Motus  Diurnus,  per  quem  sol 
et  stellae  ad  conspectum  nostrum  oriuntur  et  occidunt,  sit 
motus  rotationis  vcrus  in  coclestibus,  aut  motus  apparens  in 
coelcstibus,  vcrus  in  terra.  Potcrit  cssc  instantia  cntcis  supcr 
hoc  subjectum  talis.  Si  invcniatur  motus  aliquis  in  oceano 
ab  oricnte  in  occidentem,  licet  admodum  languidus  et  ener- 
vatus;  si  idcm  motus  rcperiatur  paulo  incitatior  in  aerCj 
praesertim  intra  tropicos,  ubi  prcpter  majores  circulos  est 
magis  pcrceptibilis ;  si  idem  motus  repcriatur  in  humilioribus 
cometis,  jam  factus  vivus  et  validus  ;  si  idcm  motus  rcperiatur 
in  planetis.  ita  tamen  dispensatus  et  graduatus  ut  quo  propius 
absit  a  tcrra  sit  tardior,  quo  longius  celerior,  atque  in  coelo 

"  This  is  Ihe  casc,  Ihough  we  know  it  to  be  so  ralher  as  a  dcduclion 
from  the  thcory  of  the  tidcs  than  from  the  obscrvalion  of  facts.  The 
curvalure  is  iiircntcst  whcn  the  tide  is  bigh,  and  lcost  when  it  is  low. 

**  *  In  frciis'  the  tides  are  derivalive,  and,  consequentiy,  the  experiment 
would  not  be  conchisive. 

^®  Of  this  '  motus  rotationis  spontaneus  *  wc  shall  hear  more  in  Aph.  48, 
Motus  xvii.  Sce  also  Aph.  5,  ad  fin.  These  pass.igcs  shcw  how  far  Bacon 
was  from  having  fonncd  any  true  conccplion  of  Ihc  nature  of  Motioa. 
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demum  stcllato  sit  velocissimus:  tum  certe  reclpi  debet  motus 
diurnus  pro  vero  in  coelis,  et  abnegandus  cst  motus  tcrrae ; 
quia  manifestum  erit,  motum  ab  orientc  in  occidcntem  essc 
planc  cosmicum  et  ex  consensu  universi,  qui  in  summitatibus 
coeli  maximc  rapidus  gradatim  labascat,  et  tandem  dcsinat 
ct  extinguatur  in  immobili,  videlicet  terra**'. 


••  If  the  heavens  revolved  with  an  uniform  motion  routid  the  earth,  it  is 
plain  that  the  more  remote  a  point  Is  from  the  earth,  the  inore  rapid  would 
be  its  motion.  But.  supposc  thc  earth  to  rcvolvc  on  its  axis,  wc  should 
have  exactly  Ihe  sanie  set  of  appearances  as  on  the  formcr  supposition, 
and,  if  wc  wcre  ignorant  of  the  fnct  of  the  earth^s  rotation,  we  should 
Iniagine  a  distant  point  to  move  with  much  grealer  rapidily  than  a  point 
which  is  ncar.  Hcncc  thc  conditions  of  this  so-called  Crucial  Instancc, 
even  if  satisfied,  woiild  cqually  well  suit  eithcr  hypothesis.  But  they  are 
evidently  complicated  by  tlie  considcratton  of  the  proper  niotions  of  the 
plancts  and  comets. 

Dr.  Wliewell,  who  comments  at  some  length  on  this  cxample  (History 
of  thc  Inductivc  Scienres,  jrd  Kd.,  Additions,  voi.  i.  pp.  388-390),  addaccs 
it  as  shewing  that  Bacon,  at  least  in  his  later  years,  was  not  so  much 
opposed,  as  is  commonly  thought,  to  the  Copcrnican  thcory.  '  With 
regard  to  Ihe  diurnal  motion  of  the  earth,'  he  says,  *  it  would  seem  as 
if  Bacon  himscJf  had  a  leanin^;  to  bclievc  it  wlien  he  wrote  this  passage; 
for  neither  is  he  himself,  nor  are  any  of  the  Anti-Copcmicans,  accustomed 
lo  assert  that  Ihe  immensely  rapid  niotion  of  Ihe  sphere  of  the  Fixed  Slars 
graduates  by  a  slower  and  slower  motion  of  Planets,  Comets,  Air  and 
Ocean,  into  the  immobility  of  the  Earth.  So  that  the  conditions  are  not 
satisfied  on  which  he  hypolheticaliy  says,  ^*tum  abnegandus  cst  motns 
terrae,"  *  I  must  confess,  however,  that  I  cannot  take  so  favourablc  a 
vicw.  See  Aph.  46,  wherc,  speaking  of  the  cnormous  velocity  implied  by 
the  diurnal  motion  of  the  hcavcns,  he  says,  *quae  etiam  viros  graves  ita 
obstupefecit,  ul  mallent  credere  motum  terrae,*  evidcntly  regarded  as  an 
extreme  supposition.  Cp,  also  the  end  of  Ihe  ncxt  paragraph  of  that 
Aphorism,  and  Aph.  35,  wherc,  in  discussing  rest  and  motion,  hc  says^ 
'statio,  sive  quies,  vidctur  competere  globo  ipsi  terrac.* 

In  the  Iniroduclion,  Section  6,  Bacon*s  attitude  to  the  Copemican 
Iheory  is  discusscd  at  some  length.  We  must,  of  course,  distinguish  the 
passagcs  in  which  he  speaks  of  the  diurnal  from  those  in  which  he  speaks 
of  the  annual  motion  of  the  carth.  But  that  Whewell*s  argument,  as 
dcrivcd  from  the  passagc  in  the  tcxt,  is  delusive,  is  pl.vin  from  roniparing  a 
corresponding  passage  in  the  De  Fluxu  et  Refluxu  Maris  (L.  and  S.,  vol.  iii. 
P-  53)1  where  Bacon  states  dogmatically  that  it  is  an  invariable  rule  that, 
the  nearer  a  body  appruaches  the  earth,  the  slowcr  is  its  motion  of 
rotation. 

It  may  be  worth  noticing  that  Tclcsius  (De  Rerum  Natura,  i.  3)  insists 
on  the  motion  of  the  air,  resting  the  position  parlly  on  authority  and 
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Similiter,  sit  natura  inquisita  Motus  Rotationis  ille  altcr 
apud  astronomos  decantatus,  renitens  et  contrarius  Motui 
Diunio,  videlicet  ab  occidente  in  orientem*';  quem  vetercs 
astronomi  attribuunt  planetis,  ctiam  coelo  stellato^S  at 
Copemicus  et  ejus  sectatores  terrae  quoque"';  et  quaeratur 
utrum  inveniatur  in  rerum  natura  aliquis  talis  motus,  an 
potius  res  conficta  sit  et  supposita,  ad  compendia  et  com- 
moditates  calculationum,  et  ad  pulchrum  illud,  scilicet  de 
cxpediendis  motibus  coelestibus  pcr  circulos  perfectos.  Ncuti- 
quam  enim  evincitur  iste  motus  essc  in  supernis  vcrus  ct 
realis,  nec  per  defectum  restitutionis  planetae  in  motu  diurno 
ad  idtm  punctum  coeli  stellati,  nec  per  diversam  politatem 
zodiaci,  habito  respectu  ad  polos  mundi ;  quae  duo  nobis 
hunc  motum  pepererunt.  Pnmurn  enim  phaenomenon  per 
anteversionem  et  derelictionem  optime  salvatur;   secunduni 


partly  on  the  sound  produced  by  putting  the  hand  or  a  horn  lo  the  ear. 
Bacun  rccurs  to  the  motion  of  the  air  and  water  in  ii.  48  (17),  where  be 
seems  to  cntcrtain  no  doubt  on  Ihe  suhject. 

"  *Thc  astronoincrs.'  Bacon  oftcn  says,  *  insist  on  explaining  the  retarda- 
tion  of  the  infertor  orbs  by  giving  Ihem  a  proper  molion  of  Ihcir  oun, 
opposite  to  that  wliich  they  dcrive  frorn  the  starry  heaven:  surely  it  would 
be  simplcr  to  say  that  all  the  orbs  niDvc  in  the  same  direction  with  unequal 
vclocities ;  the  inequality  depending  on  thcir  remoteness  from  tbe  prime 
mover.'  Mr.  EUis'  Preface  to  the  Descriptio  Globi  Intellectualis,  K.and  S., 
vol.  iii.  p.  730,  To  this  Preface,  to  the  Descriptio  Globi  InteUectualis 
and  Thcma  Coeli  thcmselves,  to  the  De  Augnicntis,  iii.  4,  to  the  De  Flnxu 
et  Renuxu  Marjs,  and  to  the  Dc  Principiis  atquc  OrigiDibus,  I  must,  once 
for  aU,  rcfcr  thc  reader  who  is  inlercstcd  in  asccrtaining  ihc  pcculiar  astro- 
nomjcal  theories  to  which  Bacon  inclined.  Any  ehbyrate  examination  of 
his  views,  or  even  of  the  present  passage,  would  carry  me  far  beyond  Ihe 
objects  of  this  edition.  Towards  the  end  of  the  Thema  Goeli  {E.  and  S., 
vol.  iii.  p.  771/)  he  distinctly  dcnies  the  reality  of  the  motion  from  W.  to  E,, 
and  rclers  the  phenomena  of  planctary  motion  to  differences  of  spced. 

**  He  is  referring  ti>  those  syslenis  which  made  the  coelum  steUatum 
distinct  from  the  primum  raobile.  SeeGassendi,  Phystcae  Sectio  II.  lib.  iii. 
cap.  3  ad  fin.  Spcaking  of  Fracastorius,  who  proposcd  thc  most  compU- 
cated  of  all  the  systems  of  Concentrics,  Gasscndi  says ;  '  At  sphaerae  ApUne, 
Stcllarum  Inerrantium  istis  omnibus*  (i.  e.  the  planetary  spheres)  'superiori 
supcr  extruxissc  motibus  ipsius  variandis  quinque  alias.  quibus  adhuc  fuerit 
Mobile  Priiivum  supcrponcndum,  adco  proindc,  ut  sphaeras  statucril  sep- 
tuaginta  iiuas,  aut  saltetu  septuaginta.* 

**  For  the  old  notion  that  the  heavens  revolvc  from  E.  to  W.,  Copemiciis 
substituted  thc  hypothesis  that  the  eorth  itself  revolvea  from  W.  to  E. 


per  Hneas  sptrales;  adeo  ut  inaequalitas  restitutionis  ct 
declinatio  ad  tropicos  possint  csse  potius  modificationcs  motus 
unici  illius  diurni,  quam  motus  rcnitentes  aut  circa  diversos 
polos.  Et  certissimum  est,  si  paulisper  pro  plebeiis  nos  gera- 
mus  (mtssis  astronomorum  et  scholae  commcntis,  quibus 
iHud  in  morc  est  ut  sensui  in  multis  immcrito  vim  faciant, 
et  obscuriora  malint),  talem  esse  motum  istum  ad  sensum"**, 
quaiem  diximus;  cujus  imagincm  pcr  fila  ferrea  (vcluti  \n 
machina)  aliquando  repraesentan  focimus. 

Verum  instantia  crucis  super  hoc  subjectum  poterit  esse 
talis.  Si  invcniatur  in  aliqua  historia  fide  digna,  fuisse 
conaetam  aliquem  vel  sublimiorem  vei  humiJiorem^^  qui  noa 


**•  *On  his  assertion,'  says  Dr.Whewe!!  [in  the  passage  refcrred  to  above), 
•  that  the  luocion  of  each  scparate  phnct  is,  to  seiise,  a  spiral,  \vc  niay  rcmark 
Ihat  \i  is  certainly  true ;  but  that  the  business  of  scicncc,  here,  as  elsewhcre, 
con^ists  in  rrsoli''wg  the  complcx  phcnomcnon  into  simplc  phenomcna ;  the 
complex  spiral  motion  into  simple  circular  motions.'  Bacon,  both  here 
and  elsewhere,  whcn  he  has  occision  to  treat  of  astronomical  questions 
(see,  for  rDstance,  De  Augmentls,  iii.  4),  depreciatcs  the  ini|K>rtance  of 
mathcmalical  calculations  as  applied  to  the  molions  ol"  thc  hcavenly  bodies. 
And  yet,  without  the  aid  of  mathematics,  where  would  have  becn  the 
modem  science  of  Astronomy  ?  The  simultaneous  discovery  of  tlie  plauet 
Ncptime  by  Adams  and  Le  Verrier,  as  a  result  of  the  most  elaboratc 
mathematical  invcstigations,  is  alone  a  sufficient  remtailon  of  Bacon's  view. 
Formal  Astronomy,  or  the  consideration  of  the  apparent  motions  of  the 
heavenly  bodies  in  Spacc  and  Timc.  was  an  csscntial  prelude  to  Physicjri 
Astronomy,  or  Ihe  reference  of  thcse  motions  to  Iheir  canses  in  Force 
and  Matler.  But,  thnugh  Bacon  went  too  far  in  dcpreciaiing  Formal 
Astronomy,  we  must  not  forget  that  he  was  one  of  the  first  to  point  uut 
the  importancc  of  Physical  Astronomy,  as  wcll  as  of  establishing  a  closcr 
union  betwcen  both  branchcs  of  thcsciencc:  •  Quamobrem  hanc  partcm 
Astronomiae,  qu  le  Physica  est,  desiderari  statuimus.  Eam  Astronomiam 
Vivam  nominabimus,  ad  differentiam  bovis  illius  Promethei  siiffarcinati,  et 
solummudo  Hgura  tenus  bovis.*  De  Augm.  iii.  4.  Cp.  Descriptio  Globi  In- 
tcllcctualis,  cap.  3.     See  aUo  Introduction,  pp.  57,  38. 

"  The  distinrtion  of  highcr  and  lowcr  comets  may  bc  fnund  in  Seneca, 
Nat.  Quaest.  vii.  6,  7,  and  is  there  referred  to  Epigenes.  Bacon,  in  the  De 
Fluxu  et  Refluxu  Maris  (E.  and  S.,  vol.  iii.  p.  55),  speaks  of  the  *  lower 
comets*  as  being  lower  than  the  orb  of  thc  moon.  By  many  ancient  philo- 
sophcrs,  all  comcts  werc  rcgarded  as  sublunar.  It  is  necdless  to  remark 
that,  on  tho  other  hand,  all  truo  comeU  belong  to  the  solar,  and  not  to  the 
terrestrial  system.  In  rcading  ancient  authors,  however,  it  must  always  be 
borne  in  mind  ihat  thcy  often  designated  mere  atmospheric  meteors  by  the 
Qame  of  comets, 
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rotaverit  cum  consensu  manifesto  (licet  admodum  irregula- 
riter)  motus  diurni,  scd  potius  rotavcrit  in  contrarium  coeli^-  ; 
tum  certe  hucusque  judicanduni  est  posse  esse  in  natura 
aliquem  takm  motum.  Sin  nihil  hujusmodi  inveniatur, 
habendus  est  pro  suspeclo,  et  ad  alias  instantias  crtfcis  circa 
hoc  confugicndum. 

(3)  Similiter,  sit  natura  inquisita  Fondus  sive  Grave'*, 
Bivium  circa  hanc  naturam  tale  est.  Nccessc  est  ut  gravia 
et  ponderosa  vel  tendant  ex  natura  sua  ad  centrum  tcrrae, 
per  proprium  schematismum  ;  vel  ut  a  massa  corporca  ipsius 
terrae,  tanquam  a  congregatione  corporum  connaturalium, 
attrahantur  et  rapiantur,  et  ad  eam  per  consensum  ferantur. 
At  posterius  hoc  si  in  causa  sit,  sequitur  ut  quo  propius  gravia 
appropinquant  ad  terram,  eo  fortius  et  majore  cum  impctu 
ferantur  ad  cam  ;  quo  longius  ab  ea  absint,  dcbilius  ct  tardius 
(ut  fit  in  attractionibus  magneticis) ;   idque  fieri  intra  spatium 


**  Whereas  Ihe  planets  and  their  satellites,  with  the  sole  known  excep- 
tion  of  thc  satellitcs  of  Uranus,  revolvc  with  what  is  called  a  dirret  motion, 
that  is,  from  W.  to  E.»  the  comets  scem  to  be  almost  equally  divided 
between  thosc  which  havc  a  dirtct  motion,  from  W.  to  E.,  and  those  which 
have  a  rctrogradf  niotion,  from  E.  to  W.  But  what  Bacon  dcsidcratcd  was 
a  comet  whose  proper  motion  from  W.  to  E.  n>ore  Ihan  compcnsated  for 
the  apparcnt  diurnal  motion  of  thc  heavens  from  E.  to  W.,  so  that  it  might 
visibly  move  iti  Ihe  opposite  direction  to  the  heavens.  This,  it  appears, 
would  have  convinced  him  that  there  is  a  raotion  of  rotation  from  W,] 
to  E,,  and  that  this  motion,  which  he  rcgarded  as  feigned  simply  for  ihe 
purpose  of  facilitating  the  calculations  of  astronomcrs  (*  rcs  confida  et 
supposita/  &c.),  is  not  mcrcly  a  Tnodification  of  the  diumal  motion.  If  no 
such  instance  can  be  found,  then,  he  says,  we  must  continue  to  suspect 
the  theory,  till  we  can  find  somc  other  crucial  instancc  to  sctLlc  the 
queslion. 

"  This  paragraph  docs  grcat  credit  to  Bacon's  sagacity,  and  is  one  of 
those  which  give  him  a  clairn  to  be  regarded  as  a  pioneer  of  science  as  well 
as  a  reformer  of  metbod.  '  Voltaire/  says  Mr.  Ellis,  *cites  the  passage  in 
the  lext  m  support  of  his  rcmark  that  '*  le  plus  grand  scrvicc,  pem-dtrc,que 
V.  Bacon  ait  rendu  i  la  phitosophie  a  ete  de  deviner  rattraction."  But  in 
reality  the  notion  of  attraction  in  one  form  or  other  (e.  g.  the  attraction  of 
the  sea  by  Ihe  moon)  sjjrang  up  in  the  infancy  of  physical  speculation ;  and 
it  cannot  bc  affirmed  that  Bacon's  ideas  on  the  subject  were  as  clear  as  those 
of  his  predeccssor  William  Gilbert.*  This  criticlsm,  I  think,  does  Bacon 
scant  justice.  Even  if  the  idea  was  suggested  to  him  by  the  work  of  Gilbert, 
he  ought,  at  leaot,  to  have  Ihc  crcdit  of  having  delached  the  conception  of 
attraciion  from  that  of  magnetism,    Cp.,  however,  p,  479,  n.  »5. 
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certum ;  adeo  ut  si  elongata  fuerint  a  terra  tali  distantia  ut 
virtus  terrae  in  ea  agerc  non  possit,  pensilla  niansura  sint,  ut 
et  ipsa  terraj  nec  omnino  decasura. 

Itaque  talis  circa  hanc  reni  potent  esse  instantia  crucis» 
Sumatur  horologium  ^*  ex  iis  quae  moventur  per  pondera  plum- 
bca,  ct  aliud  ex  iis  quae  moventur  per  compressionem  laminae 
ferreae  ;  atquc  vere  probcntur,  nc  alterum  altero  velocius  sit 
aut  tardius  ;  deinde  ponatur  horologium  illud  movcns  per  pon- 
dera  super  fastigium  alicujus  tcmpli  altissimi,  alteio  illo  infra 
detcnto ;  ct  notctur  diligentcr  si  horologium  in  alto  situm 
tardius  moveatur  quam  solebat,  propter  diminutam  virtutem 
pondciiim.  Idem  fiat  experimentuni  in  profundis  mincrarum 
alte  sub  terra  deprcssarum,  utrum  horologium  hujusmodi  non 
moveaturvclocius  quam  solcbat,  propter  auctam  virtutem  pon- 
derum.  Quod  si  inveniatur  virtus  ponderum  minui  in  sublimi. 
aggravari  in  subterraneis^^  recipiatur  pro  causa  ponderis  at- 
tractio  a  massa  corporca  terrac. 

(4)  Similiter,  sit  natura  inquisita  Verticitas  Acus  Ferreae, 
tactae  magnete.  Circa  hanc  naturam  tale  crit  bivlum.  Ne- 
cesse  est  ut  tactus  magnetis  vel  ex  se  indat  ferro  verticitatem 
ad  septcntriones  et  austrum  ;  vel  ut  excitet  ferrum  tantummodo 
ct  habilitct,  motus  autem  ipse  indatur  ex  praesentia  terrac ; 
ut  GiJhertus  opinatur,  ct  tanto  conatu  probarc  nititur '■**'.    Itaque 

•*  By  this  he  must  have  meant  a  fly-clock,  pendulum  clocks  not  being 
yet  kno\m. 

"  Ingonious  as  the  proposcd  experiment  is,  it  she^^-s  an  ignorance  of — 
what,  indeed,  Bacon  couM  not  be  expected  to  know — the  differcnce  in  the 
law  of  attraction  abovc,  on,  and  bclow  Ihc  earth'a  surface.  For,  while  the 
attraction  of  a  homogeneous  sphere  on  a  particle  cxtemal  lo  it  varies 
inverscly  as  thc  square  of  the  distance  from  the  centre,  the  attraction  of 
the  same  sphere  on  a  particle  upon  or  below  its  surface  varies  directly  as 
the  distance  from  the  centre.  llcnce,  the  force  of  attraction  reaches  a 
maximum  on  the  surfacc,  and  diminishes  as  we  desccnd  a  mine,  or  as  we 
ascend  upwards  from  the  surfacc  of  the  earth.  In  other  words,  a  clock 
moved  by  weights  ought  to  go  slowcr  and  slowcr,  both  thc  higher  we 
ascend  a  mountain  and  the  lower  we  descend  a  minc.  In  the  former  part 
of  his  supposilion,  Iherefore  (which,  takcn  by  itself,  furnishes  a  sufficient 
Crucial  Instance),  Bacon  is  right,  in  the  latter  wTong. 

On  the  whole  of  this  passage,  thc  student  shnuld  refer  to  Herschers 
Discourse  on  the  Study  of  Natural  Philosophy,  §  196.  I  have  also  noticed 
it  in  my  Introdiiction,  p.  39. 

^  Sce  Gilbert,  De  Magnete,  throughout,  and  especially  lib.  vi.  cap.  i. 
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huc  spectant  ea-,  quae  ille  perspicaci  industria  conquisivit. 
Nimirum  quod  clavus  fcrreus,  qui  diu  duravit  in  situ  versus 
scptcntriones  ct  austrum,  coliigat  mora  diutina  verticitatein, 
absque  tactu  magnetis'^:  ac  si  terra  ipsa,  quae  ob  distantiam 
debiliter  operatur  (namque  superficics  aut  extima  incnistatio 
tcrrae  virtutis  magneticae,  ut  ille  vult,  expers  est),  per  moram 
tamen  longam  magnetis  tactum  suppleret,  et  ferrum  exciret, 
deinde  excitum  conformarct  et  verteret.  Rursus,  quod  ferrum 
ignitum  et  cadens,  si  in  extinctione  sua  exporrigatur  inter  scp- 
tentriones  et  austrum,  colligat  quoque  verticitatem  absque  tactu 
magnetis :  acsi  partes  ferri  in  motupositae  per  ignitionem,  et 
postca  se  recipientes.  in  ipso  articulo  extinctionis  suac  magis 
essent  susceptivae  et  quasi  sensitivae  virtutis  manantis  a  terra 
quam  a]ias,et  indefiercnt  tanquam  excitae.  Verum  haec,licet 
bene  observata,  tamen  non  cvincunt  prorsus  quod  ille  asserit. 

Inslmiia  cntcis  autem  circa  hoc  subjectum  poterit  esse  talis. 
Capiatur  terrella  ex  magnete,  et  notentur  poH  ejus;  et  po- 
nantur  poli  terrellac  vcrsus  oricntcm  ct  occasum,  non  versus 
septcntrioncs  et  austrum,  atque  ita  jaceant ;  deinde  supcr- 
ponatur  acus  ferrea  intacta,  et  permittatur  ita  manere  ad  dies 
sex  aut  septem.  Acus  vero  (nam  de  hoc  non  dubitatur)  dum 
manet  super  magnctem,  rclictis  polis  mundi,  se  vertet  ad  polos 
magnetis;  itaque  quamdiu  ita  manet,  vertitur  scilicet  ad  ori- 
cntcm  et  occidentcm  mundl.  Quod  si  inveniatur  acus  illa, 
remota  a  magnete  et  posita  supcr  vcrsorium.  statim  sc  appli- 
care  ad  septcntrioncs  et  austrumj  vel  etiam  paulatim  se  eo 
recipere,  tum  recipienda  est  pro  causa,  praesentia  terrae^  sin 
aut  vcrtatur  (ut  prius)  in  oncntcm  ct  occidentcm.  aut  perdat 
verticitatcm,  habcnda  est  iHa  causa  pro  suspecta,  et  ulterius 
inquirendum  est'^". 


Tbere  can  now  bc  tio  doubt  of  the  truth  of  thc  latter  alternatire.  The 
earth  snay  be  regarded  os  a  vast  magnet,  whose  poles  arc  at  somc  dis- 
tance  frora  the  terrestrial  poles,  the  angle  which  the  m;ignetic  makes  with 
the  geographical  meridian  bcing  known  as  the  dcclination  or  varUtion  of 
the  magnetic  needle. 

^  De  Magnete,  iii.  12.  Thc  same  chapter  also  contains  an  account  of 
the  next  observalion. 

"•*  The  former  aUemative,  of  course,  reprcscnts  thc  facts.  A  needlc, 
however  magnetised,  wil!,  when  allowed  to  turn  freely,  and  reinoved  from 
thc  influcnce  of  any  othcr  uiagnet,  dircct  itsclf  north  and  south. 
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(5)  Similiter,  sit  natura  inquisita  Corporea  Substantia 
Lunae''":  an  sit  tcnuis,  flamnica,  sivc  atireaj  ut  plurimi  ex 
priscis  philosophis  opinati  suiit ;  an  solida  et  dcusa,  ut  Gil- 
bertus*  et  multi  modemi,  cum  nonnullis  ex  antiquis,  tcnent. 
Rationes  postcrioris  istius  opinionis  fiindantur  in  hoc  maxime, 
quod  luna  radios  solis  reflectat ;  ncque  videtur  fieri  reflexio 
lucis  nisi  a  solidis^. 

^ltaquc  vtstantiac  crucis  circa  hoc  subjectum  eae  esse  potcrint 
(si  modo  aliquae  sirtt)  quae  demonstrent  rcflexioncm  a  corpore 
tenui,  quaUs  est  flamma,  modo  sit  crassitiei  sufficicntis\    Ccrte 


•"  The  nature  of  the  5ubst;ince  of  tbe  heavenly  bodics  generally  is  con- 
sidercd  ia  the  Descriptio  Globi  loteLlectuaiis,  cap.  7,  and  in  the  Theina 
Coeli. 

'  This  must  be  an  allusion  to  Gilberfs  known  opinions,  not  to  his 
writings.  For  the  po^thumnus  bnok  De  Mundo  no-^tro  Suhlunarf,  which 
contains  his  speculations  on  this  i^ubject,  was  not  pubtlshed  till  1651.  It 
may,  howcvcr,  havc  bccn  read  by  Bacon  in  manuscript  (sec  notc  83  on 
Aph,  .(8  (8)  I.  In  ihis  work,  lib.  ii.  capp.  13-16,  Gilbert  passes  in  revicw  ihe 
Taritius  opiniuns  ot'  thc  ancients,  and  himijclf  arrivcs  at  thc  following  con- 
clusion  :  '  Lunai  diversa  natura  a  So)e,  est  solida  absque  lumine  substantia, 
(liversa  in  cmincntiis ;  non  provenit  unquam  ab  inspissatione  imaginatae 
quintae  esscntiae,  adeo  ut  densior  pars  sit  sphaerae  nugatoriae:  sed  astrum 
est,  sicut  tellus,  suis  spatiis  motum  habens.  Tellus  vero  etiam  sicut  altcra 
Luna  cst,  quac  ctiam  a  Solc  acccpto  iuminc  versus  Lunam  rclucet,  sicut 
Luna  conceptum  a  Sule  lumen  in  tcllurem  rcmittit;  omne  cnim  solidum 
lumcn  rcmiltit.'  For  Arislotle^s  fifth  clcment  (quintessencc),  or  acthcr, 
M'hich  hc  regarded  as  having  a  circular  motion,  and  as  extending  «cii»  koI 
^i^^i  tTfAi/i-F;^-.  sec,  amongst  other  places,  Meteorologica,  i.  3,  De  Coelo,  i.  3, 
De  Animalium  Gencratione,  ii.  3,  and  the  spurious  treatise  De  Mundo, 
ch.  2.  In  the  last  passagc,  which  represcnts  the  doclrincs  of  Ihc  Pcri- 
palctic  school,  thc  writer  says:  avpnvnv  fic  Ka\  aarpaiv  oltftav  fieu  aldipn 
Ka\ovft(if,  .  .  .  (TTOixuov  oSirav  (rtpov  rStv  TcrrdpbiVt  ax^paTo'»»  rt  Ka\  Ofiov.  In 
the  De  Animah*um  Generatione,  iii.  xi  (p.  761  b.  21,  22),  Arislotle  spcaks  of 
the  moon  as  composcd  of  fire :  dWa  6tl  r6  rutovrov  yivot  (sc.  r«i  tov  rvprfr) 
^jjrfi*'  f jTi  T^E  af\fivT}i'  uCrrj  yap  (^aiffrni  KoiviavoCtra  rrji  rerajm/r  aTTOoTdattat, 

*  This  is  certainly  not  Gilbert's  argument,  as  it  appcars  in  his  book, 
Hc  argues  quite  rightly  (lib.  ii.  cap.  13)  to  the  opacity  and  solidity  of  the 
moon  irom  iho  fact  tliat,  in  a  Solar  Eclipse,  it  does  not  transmit  any  of  the 
Hght  of  the  Sun  :  '  Videmus  enim  in  deliquiis  solaribus,  tanquam  opacissima 
mo!e,  Solis  lumcn  sisti  ct  averti.'  So  far  from  stating  that  lii^ht  is  rcflcctcd 
only  from  solid  bodies,  he  refcrs,  in  Ihe  course  of  his  diiicussioD,  to  the  tery 
familiar  fact  of  the  rcftection  of  Ught  from  water. 

"  All  bodies,  which  arc  not  absolutely  black  or  absolutcly  transparent, 
reflect  Ught,  though,  of  course,  in  the  most  varying  degrccs.  A  flame  is 
simply  an  ignited  gas. 
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causa  crepusculi,  inter  alias,  est  reflexio*  radiorum  soHs  a 
superiore  parte  acris.  Etiam  quandoque  reflecti  videmus 
radios  solis  tomporibus  vcspcrtiais  screnis  a  fimbriis  nubium 
roscidarum,  non  minon  splcndore,  sed  potius  iJIustriori  et 
magis  glorioso,  quam  qui  redditur  a  corpore  lunae  * ;  neque 
tamcn  constat  eas  nubes  coaluisse  \\\  corpus  densum  aquae. 
Etiam  videmus  aerem  tenebrosum  pone  fenestras  noctu  re- 
flectcre  lucem  candelae,  noii  minus  quam  corpus  dcnsum**. 
Tentandum  ctiam  forct  cxpcrimcntum  immissionis  radiorum 
solis  per  foraraea  supcr  flammam  aliquam  subfuscam  et  cae- 
ruleam.  Sane  radii  apcrti  solis,  incJdentes  in  flammas  obscu- 
riorcSj  vidcntur  eas  quasi  mortificarCj  ut  conspiciantur  magis 
instar  fumi  albi  quam  flammae.  Atque  haec  impraesentiarum 
occurrunt,  quae  sint  ex  natura  instantiarum  crttcis  circa  hanc 
rcm";  et  meliora  fortassc  rcpcriri  possunt.  Sed  notandum 
semper  est,  reflexionem  a  flamma  non  esse  expcctandam,  nisi 
a  fiamma  alicujus  profunditatis ;  nam  aliter  vergit  ad  dia- 
phanum.  Hoc  autem  pro  certo  ponendum,  lucem  semper  in 
corpore  aequali  ^  aut  excipi  et  transmitti,  aut  resilire. 


*  Refniction^  as  weU  as  Re6exion,  enters  into  the  explanatiou  of  Lhis  aod 
similar  phcnomena. 

^  Mr.  Ellis  reniarks  that  the  comparison  of  the  brightness  of  the  moon 
in  the  daytime  with  that  of  a  cloud  was  ingeniously  applied  by  Bougucr  to 
determinc  the  ratio  of  the  moon's  light  to  the  sun*s. 

*  *  Bacon*s  reason  for  this  phenomenon  is  wrong.  It  is  really  Ihe 
polished  surface  of  the  glass  which  reflects  the  rays:  and  this  is  always 
the  c;ise,  but  is  only  vtsible  to  us  when  there  is  neithcr  light  nor  object 
on  the  othcr  side  to  dcstroy  thc  image  croated.*    l\Ir.  Kitchin*s  note. 

'  AIl  that  these  Instances  prove  is  that  other  than  solid  bodies  reflect 
iight,  and  hcncc  it  tollows  that,  bttame  thc  moon  reflects  light,  we  cannot 
infer  that  it  is  a  solid  body.  But,  though  thcy  dispose  of  the  argument, 
thcy  do  not  clisposc  of  the  concluslon.  How  little  Bacon  anticipated  that 
ihe  timc  would  come,  whcn  wc  should  bc  ablc  to  weigh  the  moon,  to 
know  something  ot  its  chemical  constituents,  and  to  map  out  its  surface 
with  perfect  accuracy  1 

7'he  question  whether  other  than  solid  bodles  reflect  light  is  a  Kood, 
examplc  of  an  unUatcral  test  (see  the  cnd  of  the  first  note  on  this  .Aphoi 
ism).     If  decidtd  one  way,  it  proves  that  the  moon  is  a  solid  body;  if 
decided  the  other  way,  it  proves  nothing. 

*  Cp.  Aph.  33.  There,  he  says,  *corpora  omnino  aequalia  (secundum 
portiones  opticas)  dare  diaphanum.'  The  optical  generalisation  that  cvery 
ray  of  light  incident  on  a  surface  is  either  rcflected,  or  transmitted,  or 
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(6)  Similiter,  sit  natura  inquisita  Motus  Missilium,  vduti 
spiculorum,  sagittarum,  globulonimj  per  aerem.  Hunc  motum 
Schola  (more  suo)  valde  ncgligcntcr  expcdit ;  satis  habens,  si 
eum  nomine  motus  violeixti  a  naturali-*  (quem  vocant)  distin- 
guat;  ct  qtiod  ad  primam  percussionem  sivc  impulsionem  at- 
tinet,  per  illud,  [qiwd  duo  corpora  mm  possint  essc  in  hho  loco^ 
nc  fiat penciratio  dimcnsionum^)  sibi  satisfaciat ;  et  de  processu 
continuato  istius  motus  nihil  curct.  At  circa  hanc  naturam 
bivium  est  tale :  aut  istc  mntus  fit  ab  acre  vchcnte  et  pone 
corpus  emissum  se  colhgciite,  instar  fluvii  crga  scapham  aut 
venti  erga  paleas  ;  aut  a  partibus  ipsius  corporis  non  sustinen- 
tibus  impressronem,  sed  ad  eandem  laxandam  per  successvoncm 
se  promoventibus.  Atquepriorem  illum  recipitFracastorius"^, 
et  fere  omnes  qui  de  hoc  motu  paulo  subtilius  inquisivenint ; 


absorbcd,  or  disposed  of  in  all  or  some  of  these  ways,  was,  of  course, 
unknown  lo  Bacon. 

*  See  notes  on  i.  66,  ii,  35, 

*"  De  Syrapalhia  et  Antipathia,  cap.  4  :  '  Projecta  quoque  pcr  eandcra 
rarefactionem  ct  condensationenr\  portantur  per  aerem,  partlbus  quidem, 
quae  ante  sunt,  viam  quudaramodu  aperientibus,  et  propellcnlibus  unda- 
tioncm,  iis  vcro,  quae  circa  ct  a  tergo,  succcssive  addensatis  et  rarcfactis 
una  post  ah'am,  et  projectum  vehentibus  non  aliter  ac  pcr  undam,'  &c. 
He  thcn  attcmpts  to  account  for  the  motion  being  slow  at  first,  quicker 
afterwards,  and  uttimately  ceasing  aUogether, 

Mr.  Ellis  refersj  for  similar  explanalions,  to  Plato*s  Timaeus,  p,  80 
(Add.  p.  79),  and  to  Phitarch,  Qnapst.  Platon,  (Reiskc's  Plutarch,  vol.  x. 
p.  177,  &c.).  Of  projectiles  the  latter,  developing  the  Platonic  doctrine, 
says  :  ra  hi  piTrroviitfa  ^aprj  toc  a€pa  a)(i^ti  fitra  TrXijyr/r  cVTrcffiWa,  ica\ 
iitarTjatv.  6  d«  7rfpipp*av  6iritr<a,  ru  0i'(ny  fX***'  ^*'  ^V  fff^^t^ovptvrjv  \^pay 
dtoMCCii'  Kai  eifarrXrjpavyj  a-vvfjrtTat  tw  a<f>ufi*y<ia,  ri]»  Ktyqffi»  trvMJTiTajfvv^ov. 
He  givcs  a  simllar  account  of  lightning,  cupping  glasscs,  sounds,  swallowing, 
and  several  olher  phenomena. 

Aristotlo  also  regards  the  motion  of  a  projectile  as  maintained  by  thc 
air.  See  Physics,  iv.  8  (p,  215  a),  viii.  10  (pp.  266  b,  367  a).  In  the 
formcr  passagc,  hc  says :  ert  vvv  piv  KtvtiTaK  ra  ptnravptva  roC  tLiTavroi  ovx 
AiTToptvoVf  Tj  dt  ayTtJTfpiaTatTLVt  Sxrtrtp  tvtiit  ifiitvtv^  ^  iia  rit  a}$iiv  rav  uiijBevTa 
atpa  BuTTa  Ktvi/oiv  rijs  toi*  aa^BtvTOi  (^apas^  tjv  ffiiptrat  flt  rov  otKtiov  tvttov, 
Thc  latter  passagc,  which  is  far  the  more  elaborate,  is  too  long  to  quote. 
On  the  former,  Mr.  Lewes  coraments  in  his  work  on  Aristutle,  pp,  132, 

MJ. 

To  criticise  this  and  similar  theories  of  motion  would  be  unduly  to  tax 
thc  p.itiencc  of  the  reader.  These  very  dark  places  of  the  ancicnt  and 
roe<liacval  physics  arc  at  once  illumiDated  by  the  simplicity  of  the  First 
I^w  of  Motion. 
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neque  dubium  est,  quin  sint  aeris  partes  in  hac  re  nonnuUac ; 
sed  alter  motus  proculdubio  verus  est,  ut  ex  infinitis  constat 
experimentis".  Sed  inter  caeteras,  poterit  esse  circa  hoc  sub- 
jectum  instantia  crucis  talis;  quod  lamina,  aut  filum  fefri 
paulo  contumacius,  vel  etiam  calamus  sive  penna  in  medio 
divisa,  adducta  et  curvata  inter  pollicem  et  digitum,  exiliant. 
Manifestum  enim  est,  hoc  non  posse  imputari  aeri  se  pone 
Corpus  colligenti,  quia  fons  motus  est  in  medio  laminae  vel 
calami,  non  in  extrernis^*. 

(7)  Similiter  sit  natura  inquisita  motus  ille  rapidus  et 
potens  Expansionis  Pulveris  Pyrii  in  flammam";  unde  tantae 
moles  subvertuntur,  tanta  pondera  emittuntur,  quanta  in  cuni- 
culis  majoribus  et  bombardis  videmus,  Bivium  circa  hanc 
naturam  tale  est.     Aut  excitatur  iste  motus  a  mero  corporis 


'*  Bacon  did  not  see  that  the  two  cases  which  he  had  put  were  by 
no  means  exhaustive.  Nor  had  he  stated  the  problem  rightly.  The 
difficulty,  as  we  now  know,  is  not  to  account  for  the  continued  motion 
of  a  projectile,  but  for  the  cessation  of  its  motion. 

"  He  seems  here,  notwithstanding  having  drawn  the  distinciion  above, 
to  mistake  the  question  at  is.^ue,  which  was  not  as  to  the  origin  of  the 
motion  of  a  projectUe,  but  as  to  its  continuance.  And  even  if  his  instance 
were  to  the  point,  it  would  only  be  decisive  against  the  one  theory,  not 
in  favour  of  the  other. 

In  the  Cogitationes  De  Natura  Rerum,  cap.  8  (£.  and  S.,  vol.  iii. 
pp,  38-31),  he  treats  this  subject  at  greater  length  and  adds  other  ex- 
periments,  which  are,  however,  no  raore  decisive  than  the  one  given  here. 

"  This  question  is  also  treated  in  the  Cogitationes  De  Natura  Rerum. 
See  cap.  9.  Bacon's  solution  of  the  diflBcuIty  by  referring  the  explosion  to 
the  *  conflict  of  two  bodies,'  and  his  language  about  the  *  crude  spirit  which 
is  in  nitre,'  are  thoroughly  characteristic  both  of  his  own  chemical  views 
and,  generally,  of  those  of  his  time.  Ghemistry,  we  must  recollect,  had 
hardly  as  yet  put  on  a  scientific  form,  and,  moreover,  it  was  peculiarly 
enctimbered  by  the  use  of  a  fancifu)  and  metaphorical  language. 

As  to  the  true  explanation  of  the  great  explosive  power  of  gunpowder,  it 
*  is  due  to  the  sudden  development  of  a  large  volume  of  gaseous  bodies, 
chiefly  consisting  of  nitrogen  and  carbonic  anhydride,  which,  at  the  ordinary 
temperature  of  the  air,  would  occupy  a  space  equal  to  about  300  times  the 
bulit  of  the  powder  used;  but  from  the  intense  heat  developed  at  the 
raoment  of  the  explosion,  the  dilation  amounts  to  at  least  1500  times 
the  volume  of  the  gunpowder  employed.'  MiUer's  Elements  of  Chemistry, 
Part  ii.  pp.  399-400.  The  prlnciple  of  this  explanation  was  first  demon- 
strated  by  Jean  Bemoulli.  See  Hoefer,  Histoire  de  la  Chimie,  tome  ii, 
pp,  264-265. 


UB.   //.  36. 


475 


a.ppetttu  sc  dilatandi,  postquam  fuerit  InRammatum ;  aut  ab 
appetitu  mixto  spiritus  crudi,  qui  rapidc  fugit  igncm,  ct  ex  co 
circumfuso^  tanquam  ex  carcere,  violentcr  erumpit.  Schola 
autcm  et  vulgaris  opinio  tantum  versatur  circa  priorera  illum 
appetitum.  Putant  enim  homines  se  pulchre  philosophari,  si 
asscrant  flammam  ex  forma  elemcnli  necessitatc  quadam 
donari  locum  ampliorem  occupandi  quam  idcm  corpus  cx- 
pleverat  cum  subirct  formam  pulveris,atque  indc  scqui  motum 
istum.  Interim  minime  advertunt,  licet  hoc  vcrum  sit,  posito 
quod  flamma  gencretur,  tamen  posse  impcdiri  flammac  gcnc- 
rationem  a  tanta  molc,  quae  illam  comprimere  et  suffocarc 
queat ;  ut  non  dcducatur  rcs  ad  istam  ncccssitatem  de  qua 
loquuntur.  Nam  quod  ncccsse  sit  ficri  expansionem,  atque 
indc  sequi  emissionem  aut  remotionem  corporis  quod  obstat, 
si  generetur  flammaj  rectc  putant.  Sed  ista  necessitas  plane 
evitatur,  si  moles  illa  solida  flammam  supprimat  antequam 
gencretur.  Atquc  vidcmus  flammam,  pracsertim  in  prima 
generatione,  mollem  csse  ct  lencm»  et  requirerc  cavum  in  quo 
experiri  et  ludere  possit.  Itaquc  tanta  violcntia  huic  rei  per 
se  assignari  non  potest.  Scd  iliud  verum  ;  generationem  hu- 
jusmodi  flammarum  flatulentanim,  et  veluti  ventorum  igneo- 
rum,  fieri  ex  conflictu  duorum  corporum,  eorumque  naturae 
inter  se  plane  contrariae  ;  alterius  admodum  inflammabilis, 
quae  natura  viget  in  sulphure ;  alterius  flammam  exhorrentis, 
qualis  cst  spiritus  crudus  qui  est  in  nitro  ;  adeo  ut  fiat  con- 
flictus  mirabilis,  inflammantc  sc  sulphurc  quantum  potcst 
(nam  tcrtium  corpus,  nimirum  carbo  salicis,  nil  aliud  fcre 
praestat,  quam  ut  illa  duo  corpora  incorporet  et  commode 
uniat),  et  erumpente  spiritu  nitri  quantum  potest,  et  una  se 
dilatantc  (nam  hoc  faciunt  et  aer,  et  omnia  cruda,  et  aqua, 
ut  a  calore  dilatentur),  et  pcr  istam  fugam  ct  eruptionem  in- 
terim  flammam  sulphuris,  tanquam  follibus  occultis,  unde- 
quaque  exufflante, 

Potcrant  autcm  essc  iustauiiac  crucis'^^  circa  hoc  subjcctum 
duorum  gencrum.     Alterum  eorum  corporum  quae  maxime 

"  Thcse  'cnicial  ins>tances*  dispose  of  the  rival  hypothesls,  but  they  do 
not  cstablish  Bacon's  own.  To  state  cxhaustively  tlie  various  possiblc  ex- 
planations  in  an  examp'e  of  this  kiiid  implies  a  far  more  scientlhc  conception 
of  the  subject,  than  either  Bacon  or  hb  conlemporaries  had  yet  attained. 
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sunt  inflammabilia,  qualia  sunt  sulphur,  capbura,  naphtha,  e£ 
hujusmodi,  cum  eorum  misturis ;  quae  citius  et  facilius  conci- 
piunt  flammam  quam  pulvis  pyrius,  si  non  impediantur:  ex 
quo  liquet  appetitum  inflammandi  per  se  efiectum  illum  stu- 
pcndum  non  opcrari,  Alterum  corum  quae  flammam  fuppunt 
et  exhorrcnt,  qualia  sunt  salcs  omnes.  Videmus  enim,  si  ja- 
ciantur  in  ignem,  spiritum  aqueum  erumpere  cum  fragore 
antequam  flamma  concipiatur;  quod  etiam  leniter  fit  in  foliis 
paulo  contumacioribus,  partc  aquca  erumpcntc  antcquam  ole- 
osa  concipiat  flammam.  Sed  maxime  cemitur  hoc  in  argento 
vivo,  quod  non  male  dicitur  aqua  mincralis.  Hoc  enim,  absque 
inflammationc,  per  eruptionem  ct  cxpansionem  simplicem  vires 
pulveris  pyrii  fere  adaequat  ;  quod  etiani  admixtuni  pulveti 
pyrio  cjus  vires  multiplicare  dicitur. 

(8)  Similitcr  sit  natura  inquisita,  Transitoria  Natura  Flam- 
mae,  et  Extinctio  ejus  Momentanea.  Non  enim  videtur  nalura 
flammea  hic  apud  nos  figi  et  consistere,  sed  singuHs  quasi 
momcntis  generari,  et  statira  extingui.  Manifestum  enim  est 
in  flammis,  quae  hic  continuantur  et  durant,  istam  durationem 
non  csse  ejusdem  flammae  in  individuo,  sed  ficri  per  succes- 
sioncm  novae  flammae  seriatim  generatae,  minime  autem 
manere  candcm  flammam  numcro ;  id  quod  facile  perspicitur 
ex  hoc,  quod,  subtracto  alimento  sive  fomite  flammae,  flamma 
statim  pereat.  Bivium  autcm  circa  hanc  naturam  tale  est. 
Momentanca  ista  natura  aut  fit  remittente  sc  causa  quae  eam 
primo  gcnuit,  ut  in  lumine,  sonis,  et  motibus  (quos  vocant) 
violentis ;  aut  quod  flamma  in  natura  sua  possit  hic  apud  nos 
mancre,  sed  a  contrariis  naturis  circunifusis  vim  patiatur  et 
destruatur^^. 


'*  Thc  extinction  of  a  flame  Is,  of  coorse,  due  to  the  supply  of  one  or 
otber  of  Ihe  gases,  by  the  combination  of  which  it  is  produced,  being 
cut  ofT.  So  far  is  atmosphcric  air  from  being  inimical  to  flamc  that,  in  by 
very  far  the  great  majority  of  cases,  the  oxygen  which  is  contained  in  air 
is  one  of  the  gases  by  Ihe  combination  of  which  fiame  is  gencrated.  At  the 
same  llmc,  when  oxygen  is  carried  lo  the  very  heart  of  a  flame,  it  instantly 
consuiiies  tlie  other  gas,  and  so  may  extinguish  the  flamc  by  destroying  one 
of  its  constitucnls, 

On  the  nature  of  Flame  (of  whicb  Bacon  was  quite  ignorant),  see 
Tyndali's  Heat  a  Mode  of  Motion,  snd  Ed.,  §  49»  &c.,  or  Watts* 
Dictionary  of  Ghemistry,  article  *  Combustion/ 


Itaque  potcrit  essecirca  hoc  subjectum  ujstantia  crucis  tsWs, 
Vidcmus  flamnias  in  incendiis  majoribus,  quam  alte  in  sursuni 
ascendant.  Quanto  enJm  basis  flammae  est  latlor,  tanto  vcrtex 
sublimior.  Itaque  videtur  principium  cxtinctionis  fieri  circa 
latera,  ubi  ab  aere  flamma  comprimitur  et  male  habetur.  At 
meditullia  flammae,  quae  acr  non  contingit  sed  alia  flamma 
undique  circumdat,  eadem  numero  manent,  nequc  extinguuntur 
donec  paulatim  angustientur  ab  aere  per  latera  circumfuso. 
Itaque  omnis  flamma  pyramidalis  est  basi  circa  fomitem  lar- 
gior,  vertice  autem  (inimicante  aere,  nec  suppeditante  fomite) 
acutior.  At  fumus  angustiorcirca  basin  ascendendo  dilatatur, 
et  fit  tanquam  pyramis  inversa  ;  quia  scilicet  aer  fumum  re- 
cipit,  flammam  (neque  enim  quispiam  somniet  aerem  esse 
flammam  acccnsam,  cum  sint  corpora  planc  heterogenea^^) 
comprimit  ^"^. 

Accuratior  autem  poterit  esse  instantia  crt4cis  ad  hanc  rem 
accommodata,  si  res  forte  manifestari  possit  per  ilammas 
bicolores.  Capiatur  igltur  situla  parva  ex  metallo,  et  in  ea 
figatur  parva  candela  cerea  acccnsa ;  ponatur  situla  in  patera, 
et  circumfundatur  spiritus  vini  in  modica  quantitate,  quae  ad 
labra  situlae  non  attingat ;  tum  accende  spiritum  vini.  At 
spiritus  illc  vini  exhibebit  flammam  magis  scilicct  cacruleam, 
lychnus  candelae  autem  magis  flavam.  Notetur  itaque  utrum 
flamma  lychni  (quam  facile  est  per  colorcm  a  fiamma  spiritus 
vini  distinguere  ;  neque  cnim  flammae,  ut  Itquorcs,  statim  com- 
miscentur)  maneat  pyramidalis,  an  potius  magis  tendat  ad 
formam  globosam,  cum  nihil  inveniatur  quod  eam  destruat 


'*  Herc  we  may  observe  the  influence  of  the  old  doctrine  of  the  four 
elements,  of  which  air  and  fire  were  two. 

''  The  pyr.iinidal  form  of  flame  is  due  to  the  fact  that,  whilc  one  of  its 
constituents  (oxygcni  is  equalty  difTused,  tlie  other  hiis  a  definite  source. 
The  nearer  this  latter  (which,  in  its  pure  condition,  consUtutes  the 
'  unburnt  core ')  is  to  its  source,  the  larger  is  its  volume ;  for  the  furlher 
rl  recedes  from  its  source,  the  larger  is  the  amount  of  it  which  is  con- 
sumed.  Smoke,  on  the  other  hand,  not  entcring  into  combination  or 
conflict  with  any  other  body,  is  able  to  dilTuse  itself  freely,  and,  hence, 
assumes  Ihe  form  described  in  the  text.  In  a  certain  sense,  therefore, 
Bucon  is  right  in  ascribing  the  form  of  flame  to  its  contact  with  the  sur- 
rounding  air. 
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aut  comprimat  ^*'.  At  hoc  posterius  si  fiat,  manere  flammam 
eandem  numero,  quamdiu  intra  aliam  flammam  concludatur 
nec  vim  inimicam  aeris  experiatur,  pro  certo  ponendum  est. 

Atque  dc  insiantiis  crucis  haec  dicta  sint.  Longiores  auteni 
in  iis  tractandis  ad  hunc  finem  fuimus,  ut  homines  paulatim 
discant  ct  assuefiant  dc  natura  judicarc  pcr  iustantias  crucis 
et  experimenta  lucifera,  et  non  per  rationes  probabiles  *", 

XXXVIL 

Inter  pracrogativas  instantiartim  ponemus  loco  decimo 
quinto  Instanlias  Divortti;  quae  indicant  separationes  natu- 
rarum  earum  quae  ut  plurimum  occurrunt*".  Dificrunt  autem 
ab  instantiis  quaesubjunguntur  instantiis comitatus'^^ ;  quia  illae 
indicant  separationes  naturae  alicujus  ab  aliquo  concreto  cuni 
quo  illa  familiaritcr  consucscit,  hac  vcro  scparationes  naturae 
alicujus  ab  altera  natura^.  DifTerunt  etiam  ab  instantiis 
cructs;  quia  nihil  determinant,  sed  raonent  tantum  de  separa- 

"  A  full  account  of  this  cxpcriment  is  givcn  in  Sylva  Syh'arum»  Exp.  ji. 
Mr.  Kllis  there  remarks:  'The  explanation  of  this  experiment  is  simply 
that  in  impurc  air  flames  incrcasc  in  sizc  bccause  the  hcatcd  vapour  of 
which  they  are  composed  diffitses  itself  before  it  meets  with  sufficient 
oxygcn  for  complcte  comhustion.' 

Bacon  niay,  perhaps,  be  credited  wilh  having  seen,  in  a  dim  sort  of  way, 
that  air  had  some  connection  with  flame,  biit  Ihe  whole  of  this  speculation, 
like  thc  two  prcccding  oncs,  is  widc  of  the  mark. 

''*  Bacon,  then,  regarded  these  Instances  as  affordin^  certainty,  and, 
supposing  the  various  alternatives  to  bc  statcd  exhaustively  and  the 
observalions  or  expcriments  to  be  properiy  selccted  and  rightly  conducted, 
they  would  do  so. 

'■"  I  tlnnk  that  this  must  mcan :  *which  for  thc  most  part  occur  tq^fthcr/ 

"  The  Inslantiac  Subjunctivac  of  Aph.  34. 

^  Thcse  instances  seem  to  differ  from  the  *  Instantiae  Hostiles*  of 
Aph.  33  only  in  forni.  There  a  'nature'  Is  adduced  as  Miostile*  to  or 
dissocialed  from  some  particular  kind  of  concrete  body  ;  here  one  *nature' 
is  adduced  as  dissociated  in  certain  cases,  or  in  certain  kinds  of  bodies, 
from  some  other  nature.  But  the  difference  seems  to  consist  solely  in  the 
nKxlc  of  stating  the  propositions,  abstract  terms  or  'natures*  being  era- 
ployed  botli  in  subject  and  predicaic  in  the  one  case,  and,  in  the  other,  aa 
abstract  lerm  or  'nalure*  being  denied  of  some  concrete  body. 

U  might  be  said,  by  way  Of  suggesting  a  diffcrcncc,  that  the  *  Instantiae 
Divortii '  are  exceptions  to  general  rules,  but  then  the  '  instantiae  Hostiles»* 
so  far  as  we  can  make  out  from  the  examples,  seem  to  have  this  character 
as  welL 
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bilitate  unius  naturae  ab  altcra.  Usus  autem  earum  cst  ad 
prodcndas  falsas  formas,  et  dissipandas  leves  contemplationes 
cx  rebus  obviis  orientes  ;  adeo  ut  veluti  plumbura  et  pondcra 
intellcctui  addant-^, 

Exempli  gratia;  sint  naturae  inquisitae  quatuor  naturae 
illac,  quas  Contuhcrnaks  vult  esse  Teiesius  ^**,  et  tanquam  ex 
eadem  camera ;  viz,  calidum,  lucidum,  tenuc,  mobilc  sive 
promptum  ad  motum.  At  plunmae  inveniuntur  instantiae 
divortii  inter  ipsas.  Acr  enim  lcnuis  est  et  habilis  ad  motum, 
non  calidus  aut  lucidus ;  luna  lucida,  absque  calorc ;  aqua 
fervens  calidaj  absque  iumine  ;  motus  acus  fen-eae  super  vcr- 
sorium  pernix  et  agilis,  et  tamen  in  corpore  frigido,  denso^ 
opaco  ;    ct  complura  id  genus. 

Similiter  sint  naturae  inquisitae  Natura  Corpcrea  et  Actio 
Naturalis.  Videtur  enim  non  inveniri  actio  naturalis,  nisi 
subsistens  in  aliquo  corpore.  Attamen  possit  fortassc  csse 
circa  hanc  rem  iustantia  nonnuUa  divortii.  Ea  cst  actio 
magnetica,  per  quam  ferrum  fertur  ad  magnetem,  gravia  ad 
g]obum  terrac"'\  Addi  etiam  possint  aliae  nonnullae  opcra- 
tiones  ad  distans.     Actio  siquidem  hujusmodi  et  in  tcmporc 


"  Cp.  i.  104. 

•^  See  Telcsiiis,  De  Renim  Natura,  passim ;  especially  lib.  1.  capp.  i,  a, 
Thus,  of  the  Sun,  hc  says:  *omnino  calidu?,  tenuis,  candidus,  mobilisque 
est  Sol:  Terra  contra,  frigida,  crassa,  immobilis,  tenebricosaqiie.' 

^  Cp.  last  Aphorism,  Kxample  (3),  where,  on  the  other  hand,  he  seems 
to  distinguish  between  magnetic  altraction  and  the  attraction  cxercised  by 
the  carth. 

Bacon's  idea  appears  to  havc  been  that  magnctlsm  and  terrestrial  attrac- 
tion  (which  he  herc  speaks  of  as  if  they  werc  the  same)  act  wilhout 
affecting  the  intcrmediate  bodics  (air,  cther,  or  whatcver  they  may  bc) ; 
that  they  act  in  time ;  and,  hence,  that  *  the  natural  action  '  or  '  virtue  *  is, 
as  it  werc,  for  a  whilc  suspended  betweeii  the  acting  body  and  the  txxly 
acted  upon,  From  this  he  infers  that  *  natural  act:ion  *  may  be  detached 
from  any  *  corporeal  nature.' 

Thc  manner  in  which  gravitatlon  acts  is  still  unknown.  \V'e  know  the 
fact  and  the  law,  but  all  the  rest  is  mere  matter  of  speculation.  Whelher 
the  force  does  or  docs  not  require  a  material  mciiium  for  iis  propagation, 
and  whcthcr  it  is  or  is  not  transmitted  in  time,  are  questions  which  have 
not  yct  been  resolved  and  which,  perhaps,  admit  of  no  solution.  It  was 
calculated  by  Laplace  that,  if  its  velocity  be  measurable  at  all,  tt  must  be, 
at  least,  fifty  millions  of  times  greater  than  the  velocily  of  liiijht.  As  to  the 
mcUiumj  though  Lhere  are  grounds  for  bclievinjf  in  thc  cxistcnce  of  a  subtlc 
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fit,  per  momenta  non  in  puncto  temporis,  et  in  loco,  p< 
gradus  et  spatia.  Est  itaque  aliquod  momcntum  temporis," 
ct  aliquod  intervallum  loci,  in  quibus  ista  virtus  sive  actio 
hacTct  in  medio  inter  duo  illa  corpora  quae  motum  cient. 
Reducitur  itaque  contcmplatio  ad  hoc ;  utrum  illa  corpora 
quae  sunt  termini  motus  disponant  vel  altcrent  corpora  media, 
ut  per  successionem  et  tactum  verum  labatur  virtus  a  termino 
ad  terminum,  et  interim  subsistat  in  corpore  medio;  an  horum 
nihil  sit,  praeter  corpora  et  virtutem  et  spatia?  Atque  in 
radiis  opticis  et  sonis  et  calore  et  aliis  nonnulhs  operantibus 
ad  distans,  probabile  cst  media  corpora  disponi  et  altcrari^^: 
eo  magis,  quod  requiratur  medium  qualificatum  ad  deferen- 
dam  operationem  talem.  At  magnetica  illa  sive  coitiva  virtus 
admittit  media  tanquam  adiaphora,  nec  impcditur  virtus  in 
omnigcno  mcdio.  Quod  si  nil  rci  habcat  virtus  illa  aut 
actio  cum  corpore  medio,  sequitur  quod  sit  virtus  aut  actio 
naturalis  ad  tcnipus  nonnullum  et  in  loco  nonnullo  subsistcns 
sinc  corpore ;  cum  neque  subsistat  in  corporibus  tcrminanti- 
bus,  nec  in  mcdiis,  Quare  actio  magnetica  potcrit  esse  in- 
stantia  divortit  circa  naturam  corpoream  et  actionem  natu- 
ralcm.  Cui  hoc  adjici  potcst  tanquam  corollarium  aut  lucnim 
non  praetcrmittcndum ;  viz.  quod  ctiam  secundum  sensum 
philosophanti'"  sumi  possit  probatio  quod  sint  entia  ct  sub- 
stantiae  scparatae  et  incorporeae^^.     Si  cnim  virtus  et  actio 


and  clastic  ether  pervading;  all  space,  there  is  no  positive  evidence  for  con- 
nectiiiii:  with  this  medium  Ihe  phenomcna  of  gravilalion. 

Similarly,  thcre  is  no  evidcnco  to  shcw  whcthcr  magnctic  and  electrical 
attraction  require  time  for  their  transmission,  and  a  medium  In  which  lo  act. 
The  veloctty  of  conducuH  clcctricity  has  been  calculated,  for  various  media, 
by  Whcatstone  and  others.    See  Ganofs  Physics,  8th  Ed.of  Transl.,  §  771. 

*"  Bacon  ought,  perhaps,  to  have  some  credit  for  having  so  far  divined 
thc  conditions  of  Ihc  action  of  heat,  li^ht,  and  sound. 

^  That  is,  cven  to  the  Natural  Philosopher.  The  sanie  expression 
occurs,  and  I  thmk  in  the  same  sense,  in  De  Augm.  iv.  3  ad  init.  <ti, 
and  S.,  vo!.  i.  p.  605). 

**  Thc  rcasoning  by  which  Bacon  arrives  at  Ihls  conclusion  is,  it  must 
bc  confessed,  of  a  very  fancifut  character,  and,  in  fact,  the  whole  of  this 
discussion  is  marked  by  an  excess  of  subtlety  with  which  we  do  nol  often 
mect  in  Bacon*s  writings.  As  to  the  conclusion  itsclf,  it  is  of  some  import- 
ance  as  bcaring  on  the  quMUio  vexaia  of  Bacon's  Iheological  views.  Cp. 
I-ocke*8  Esaay,  bk.  iv.  ch.  10.  §  19;  *We  cannot  conceive  how  anythiiig 
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naturalis,  emanans  a  corpore,  subsistere  possit  aliquo  tenipore 
ct  aliquo  loco  omnlno  sinc  corpore ;  prope  est  ut  possit  etiam 
emanare  in  origine  sua  a  substantla  incorporca.  Videtur  cnim 
non  minus  requiri  natura  corporea  ad  actionera  naturalcm 
sustcntandam  et  dcvchendam,  quam  ad  excitandam  aut  gene- 
randam. 

XXXVIII. 

Sequuntur  quinque  ordines  instantiarum^  quas  uno  voca- 
bulo  generali  InsUintias  Laiupadis-^  sive  Informationis  Primae 
appellare  consuevimus.  Eae  sunt  quae  auxiliantur  sensui. 
Cum  enim  omnis  interprciatio  natHrae\x\z\^\:xi  a  sensu^,  atque 
a  scnsuum  pcrccptionibus  recta,  constanti,  ct  munita  via  ducat 
ad  pcrceptioncs  intellcctus,  quae  sunt  notioncs  verae  et  axio- 
mata ;  necesse  est  ut,  quanto  magis  copiosae  et  exactae 
fucrint  rcpracscntationes  sivc  praebitioncs  ipsius  scnsus,  tanto 
omnia  cedant  facilius  et  foelicius. 

Harum  autcm  quinque  instantiarum  lampa^iis^  primac  ro- 
borant,  ampliant,  et  rectificant  actioncs  sensus  immcdiatas; 

but  Impulse  of  Body  can  move  body;  and  yel  that  is  not  a  reason  snffi- 
cicnt  to  make  us  deny  it  possible,  against  the  constant  experience  we  have 
of  It  in  ourselves  in  ali  our  voluntary  raotions,  which  arc  produced  in  us 
only  by  the  frce  action  or  Thought  of  our  own  ininds,  and  are  not  nor  can 
be  the  cffects  of  Impulse  or  Determinalion  of  the  motion  of  blind  matter 
in  or  upon  our  bodies.  •  •  •  'Tis  an  over-valuing  ourselves  to  rednce  all  to 
the  narrow  mca-ure  of  our  capacilies;  and  to  concludc  all  things  impos- 
sible  to  be  done,  whose  manner  of  doing  exceeds  our  coniprehensJon, 
This  is  to  nuke  our  Comprehension  infinite  or  God  finite,  when  what  he 
can  do  is  limited  to  what  we  can  conceive  of  it/  In  bk.  ii.  ch.  23.  §  32, 
and  elsewhere,  he  maintains  Ihat  it  is  *no  more  a  contradiction,  that 
Thinking  should  exist  scparate  and  independent  from  Solidily,  than  it  is 
a  contradiction,  that  Solidity  should  exist  separate  and  indepcndent  from 
Thinking  •  •  ♦  and»  having  as  clcar  and  distinct  ideas  in  us  of  Thinking  as 
ofSolidity,  I  know  not  why  we  may  not  as  well  allow  a  thinking  thing 
without  Snlidity,  i.  e.  immateriai^  to  exist,  as  a  solid  thing  withoul  Think- 
ing,  i.  e.  matter^  to  exist.'  Hobbes,  on  the  other  hand,  regarded  the  expres- 
sions  *incorporeal  spirit,'  Mncorporeal  substance,'  &c.,  as  contradictions 
in  tcrms,  and  seems  to  have  thought  that  they  had  no  meaning,  even  when 
applied  to  God.  See  Leviathan,  Part  i.  ch.  12,  Part  iii.  ch.  34,  and  other 
places. 

"  The  *  Instances '  thus  far  described  have  for  thcir  office  to  assist  Ihe 
Undcrstanding;  the  next  five,  called  gcnerically  '  Instances  of  the  Lamp,* 
senre  to  inform  or  supply  the  defects  of  the  Senses. 

"  Cp.  i.  I,  19,  69,  &c. 

li 
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secundae  deducunt  non-sensibile  ad  sensibile ;  tertiae  indicant 
processus  contlnuatos  sive  series  earum  rerum  et  motuum 
quac  (ut  plurimum)  non  notantur  nisi  in  exitu  aut  periodis ; 
quartae  aliquid  substituunt  sensui  in  meris  destitutionibus ; 
quintae  excitant  attentionem  sensus  et  advertentiam,  atque 
una  limitant  subtilitatcm  rcrum.  De  his  autem  singulis  jam 
dicendum  cst. 

XXXIX. 

Inter  praerogativas  instantiarum  ponemus  loco  decimo 
sexto  Instantias  Januae  sive  Portae :  eo  enim  nomine  eas 
appellamus  quae  juvant  actiones  sensus  immediatas.  Inter 
sensus  aiitem  manifestum  est  partes  primas  tenere  Visum, 
quoad  informationem ;  quare  huic  sensui  praecipue  auxilia 
conquirenda.  Auxilia  autem  triplicia  esse  posse  videntur : 
vel  ut  percipiat  non  visa ;  vel  ut  majore  intervallo ;  vel  ut 
exactius  et  distinctius. 

Primi  generis  sunt  (missis  bls-oculis^^  et  hujusmodi,  quae 
valcnt  tantum  ad  corrigendam  et  levandam  infirmitatem  visus 
non  bcne  dispositi,  atque  ideo  nihil  amplius  informant)  ea 
quae  nuper  inventa  sunt  perspicilla  ^^ ;  quae  latentes  et  invi- 
sibilcs  corporum  minutias,  et  occultos  schematismos  et  motus 
(aucta  insignitcr  specicrum  magnitudine)  demonstrant ;  quo- 
rum  vi»  in  pulice,  musca,  vermiculis,  accurata  corporis  figura 
et  lineamcntaj  necnon  colores  et  motus  prius  non  conspicui, 
non  sine  admiratlone  cernuntur.  Quinetiam  aiunt  Itneam 
rectam  calamo  vel  penecillo  descriptam,  per  hujusmodi  per- 


"  Spectacles.  Their  invention,  like  that  of  the  Microscope  and  Tcle- 
scope,  ha'^  been  ascribed  to  Roger  Bacon.  But,  houever  this  may  be  (and 
there  are  many  other  chiimants),  it  is  pretty  clear  that  the  invention  is  due 
to  the  cnd  of  ihe  thirteenth  century.  See  Encyclopaedia  Brttannica,  art. 
on  Optics. 

^  Microscopcs.  It  seems  plain  from  the  context  that  Bacon  had  not 
seen  one.  He  speaks  of  Ihcm  as  lately  invented.  Supposing  Rogcr  Bacon 
to  have  described  rather  what  hc  thoiight  might  be  than  wbat  actually  was 
constructcd,  we  m:iy,  perhaps,  refcr  Ihe  actual  invention  of  microscopes  ta 
Zacharias  Jansen  of  Middleburg,  about  1590.  'Janscn  gave  one  of  his 
microscopcs  to  thc  Archduke,  who  gave  it  to  Cornelius  Drebbel,  a  salaried 
mathematician  at  4he  court  of  our  James  I.'  See  Life  of  Galileo,  ch,  6, 
in  Library  of  Uscful  Knowlcdge.  See  also  Enc.  Br.,  art.  on  Optics; 
Montucla,  Histoire  des  Math£;matiques,  Part  tv.  liv.  iv. 
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spicilla  inaequalem  admodum  et  tortuosam  cerni :  quia  sci- 
licet  ncc  motus  manus,  licet  per  regulam  adjutae,  nec  im- 
pressio  atramcnti  aut  coloris  revera  acqualia  existant;  licet 
illac  inacqnalitatcs  tam  minutae  sint  ut  sine  adjumcnto  hujus- 
modi  perspicillonjm  conspici  nequeant.  Etiam  superstitiosam 
quandam  obscrvationem  in  hac  re  (ut  fit  in  rcbus  novis  et 
miris)  addiderunt  homincs :  viz  quod  hujusmodi  pcrspicilla 
opera  naturac  illustrcnt,  artis  dehoncstent,  lilud  vcro  nihil 
aliud  cst  quam  quod  texturae  naturales  multo  subtiliores  sint 
quam  artificiosae.  Perspicillum  cnim  itlud  ad  miauta  tantum 
valet :  quale  perspicillum  si  vidisset  Democritus,  exiluisset 
forte,  ct  modiim  videndi  atomum  (quem  illc  invisibilem^^ 
omnino  affirmavit)  invcntum  fuisse  putassct  Verum  incom- 
petentia  hujusmodi  perspicillonim,  practcrquam  ad  minutias 
tantum  {ncque  ad  ipsas  quoque,  si  fucrint  in  corporc  majus- 
culo),  usum  rei  destruit.  Si  enim  inventum  extendi  posset 
ad  corpora  majora^*,  aut  corporum  majorum  mJnutias,  adco 
ut  textura  panni  lintei  conspici  possct  tanquam  rete,  atque 
hoc  modo  minutiae  latentcs  ct  inaequalitatcs  gemmarum, 
liquorum,  urinarum,  sanguints,  vulncnim,  ct  multarum  aliarum 
rerum,  cerni  possent^^  magnae  proculdubio  ex  eo  invento 
commoditatcs  capi  posscnt. 

Secundi  generis  sunt  illa  altera  perspicilla^  quae  memo- 

"  Aristotle  (De  Generatione  el  Corruptione,  i,  8),  speaking  of  Leucippus, 
says :  aXX  «tfai  rh  roiovroi'  oh\  tVj  oXX*  Antipa  t6  rrX^dof  koi  dopara  dc^ 
VfUKporjfTa  Tu)U  SyKotw, 

'*  This  object  is  cffected  by  means  of  thc  solar  microscopc. 

"  Cp.  Ncw  Atlantis  (E.  and  S.,  vol.  iii.  p.  161).  It  is  nccdless  to  say 
that,  witli  niodeni  microscopes  of  high  nugnifying  power,  this  is  the  case. 

"  Telescopes.  The  merit  of  the  invention  of  Ihcse  instniments  has 
been  more  holly  disputed  than  even  thnt  of  singtc  lenses  and  microscopes. 
A  vcry  intcrcsting  popular  account  of  the  controvcrsy  is  given  in  the  Life 
of  Galileo  abovc  rcfcrred  to,  and  the  stu<ient  may  also  consuit  thc  article 
on  Optics  in  the  Encyclopaedia  Britannica,  and  Montucla,  Histoire  des 
Mathdmatiques,  Pl.  iv.  liv.  iv.  Delambre  disposcs  of  the  claims  of  Fracas- 
torius,  .\stronomie  du  Moyen  Age,  tome  i.  pp.  388-9, 

Though  Galileo  was  not  the  actual  inventor  of  the  Telescope,  he  secms 
to  have  been  the  first  who  tumed  it  to  scientific  uses,  and  it  was,  un- 
doubtedly,  through  his  discoverics  by  means  of  it  that  it  first  bccame 
celebrated.  For  a  long  time,  also,  the  best  telcscopes  were  only  to  be 
procured  from  Galileo  or  his  scholars.  The  first  telcscope  constructcd  by 
him  Wus  prcscntcd  to  the  Dogc  of  Vcnice  in  1609. 
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rabili  conatu  adinvenit  Galilaeus ;  quorum  ope,  tanquam  per 
scaphas  aut  naviculas,  aperiri  et  exerceri  possint  propiora  cum 
coclestibus  conimercia-*^.  Hinc  enim  constat,  galaxiam  esse 
nodum  sive  coacervationem  stellarum  parvarum,  plane  nu- 
meratarum  ct  distinctarum  ;  dc  qua  re  apud  antiquos  tantum 
suspicio  fuit'"*.  Hinc  dcmonstrari  videtur,  quod  spatia  orbium 
(quos  vocant)  planetarum  non  sint  plane  vacua  aliis  stellis, 
scd  quod  coelum  tncipiat  stellescere  antequam  ad  coelum 
ipsum  stellatum  ventum  sit ;  licet  stellis  minoribus  quam  ut 


^  *Compare  this  wilh  Ihe  passage  in  Ihe  Descriptio  Glohi  Intellectualis 
(c.  V.)  whcrc  Bacon  ^poaks  of  Galileo*s  invcntion  and  discovcries  (thc  first- 
fruits  of  which  had  just  been  announced)  in  a  slrain  of  inore  sanguine 
expeclation :  *'  Atque  hoc  iuccptum  ct  finc  ct  aggresau  nobile  quoddam  et 
humana  gcnerc  dignum  csse  cxistimanius :  eo  magis  quod  hujusmodi  ho- 
mines  et  ausu  laudandi  sint  et  fide;  quod  ingcnue  et  perspicuc  propo- 
Mienmtj  quomodo  singula  illis  constitcrint.  Supercst  tantum  constantia, 
cum  magua  judicii  severitate,  ut  et  inslrumenta  mutent,  ct  testium  nume- 
i*um  angtant,  et  singula  et  saepe  cxperiantur,  et  \*arie;  denique  ut  ct  sibi 
ipsi  objitiant  tt  aHis  patefaciant  quid  in  contrarium  objici  possit,  et  tenuis- 
siinLtm  qucmque  scrupulum  non  spcmant;  ne  forte  illis  eveniat,  quod 
Deniotriti  et  aniculae  suae  evenit  circa  ficus  mellitas,  ut  vctula  cssct  philo- 
sopho  prudentior,  ct  mngnae  et  adtnirabilts  spcculationis  causae  subesset 
error  quispiam  tenuis  ct  ridiculus."  From  this  passage,  written  eight  ycars 
bcfore,  we  may  learn  (I  thlnk)  why  it  was  that  Bacon  had  now  begun  to 
doubt  how  far  these  obsen*ations  could  be  tnisted.  Bclicvjng,  as  he  did, 
thal  all  the  received  theories  of  the  heavens  were  full  of  error,  as  soon  as 
hc  hcard  that  by  means  of  the  telescope  men  could  really  see  so  niuch 
further  into  the  hcavcns  than  before,  he  was  prepared  to  hear  of  a  great 
mimber  of  new  and  unexpected  phenomena;  and  his  only  fear  was  that 
thc  obseners,  instead  of  following  out  their  observations  patiently  and 
carefuUy,  would  begin  to  foriii  new  tlieorics.  But  now  that  nine  years  bad 
passed  since  the  discovery  of  Jupitcr's  satcllites,  the  spots  in  thc  sun,  &c., 
and  no  new  discovery  of  importance  had  bcen  announccd,  he  wondered 
l.ow  it  could  be  tliat  mcn  seeing  so  much  furlhcr  should  be  able  to  sec  so 
littlc  morc  than  they  did,  and  bcgan  to  suspect  that  it  was  owing  to  som^ 
defcct  either  in  the  instrumcnt  or  in  the  mcthods  of  observation/  This 
note  I  have  borrowed  from  IVIr.  Speddlng. 

**  Sec  MuUach,  Democriti  Fragmenta,  p.  391.  Amongst  other  authors 
he  quotcs  Stobaeus,  F.cl.  Phys.  p.  576  :  AT^/iufc/nruv  (ri  -yaXu  «^i;  «(Vm)  ttoXAwv 
Kai  fiutpStit  Koi  fTvvtx^v  doTc/iwv,  (rv^(f)tiiTi^nfjitvit)V  JXXi^Xoic,  dia  Trf»  friKi/uaiVf 
<rvvttvya<Tfi6v.  Cp.  Arist.  Alcteor.  i.  8  (p.  345  a),  wbere  the  samc  opinion 
is  alsu  attributed  to  .\naxagoras  and  his  followers.  See  also  Manilius,  i. 
725-32  ;  Ovid,  Met.  i.  168,  &c. 

Democritus  also  maintained  that  the  moon  is  a  solid  body,  and  tbat  the 
marks  on  its  facc  reprcscnt  mountains  and  valleys. 
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sine  perspicillis  istis  conspici  possint.  Ilinc  choreas  illas 
stellarum  parvarum  circa  planetam  Jovis  (unde  conjici  possit 
cssc  in  motibus  stcllarum  plura  centra)  intueri  licet.  Hinc 
inaeqLralitates  luminosi  ct  opaci  in  luna  distinctius  ccrnuntur 
et  locantur ;  adeo  ut  fieri  possit  quaedam  seleno-fjraphia. 
Ilinc  maculae  in  sole,  et  id  genus''^-  omnia  certc  inventa 
nobiliaj  quatenus  fides  hujusmodi  demonstrationibus  tuto 
adhiberi  possit*'*.  Quae  nobis  ob  hoc  maxime  suspectae 
sunt,  quod  in  istis  paucis  sistatur  experimentum,  neque  alia 
complura  investigatu  aeque  digna  cadem  ratione  inventa  sint. 
Tcrtii  generis  sunt  bacilla  illa  ad  terras  mensurandas,  astro- 
labia'*^  ct  similia  ;  quae  scnsum  vidcndi  non  ampliant,  sed 
rcctificant  ct  dirigunt.  Quod  si  sint  aliac  instantiae  quae 
reliquos  sensus  juvent  in  ipsomm  actionibus  immediatis  et 
individuis,  tamen  si  ejusmodi  sint  quae  informationi  ipsi  nihil 


*•  On  these  various  discoveries,  the  !ast  of  which  was  also  claimcd  by  the 
monk  Schriner,  see  Delambre,  Histoire  de  rAstronomie  Moderne,  tome  i. 
liv,  vi,  and  Mr.  Drinliwater*s  Life  of  Gdliieo,  printcd  iu  the  Library  of 
Uscfnl  Knowledgc,  above  rcferrcd  to. 

***  Galilco's  discoverics  were  often  represented  as  mere  optical  delusions. 
The  followinp  amusing  story  is  told  of  Scheiner  (Baden  PoweII*s  History 
of  Natural  Philosophy,  p.  17 1 ) :  *  Schciner  was  a  monk ;  and,  on  communi- 
cating  to  the  supenor  of  his  order  the  account  of  the  spots,  rcceived  in 
reply  from  that  learned  father  a  solemn  admonition  against  such  hereticaJ 
notions:  "I  have  searched  through  Aristotle,"  he  said,  "and  can  find 
nothing  of  the  kind  mentioned:  be  assured,  thcrcforc,  that  it  is  a  dccep- 
lion  of  your  senses,  or  of  your  glasses." '  One  Lodovico  deUe  Colombe 
maintained  that  the  apparently  hollow  parls  of  the  nioon  wcrc  llHcd 
with  pure  Iransparent  crystal,  to  which  Galileo  replicd  that  hc  would 
gladly  admit  the  Iheory,  providcd  that,  with  equal  courtesy,  he  was 
allowed  to  raise  on  thc  smooth  surfdce  crystal  mountains  ten  times  higher 
than  those  which  he  had  ever  sccn  and  measured. 

*^  Thcsc  wcTc  astronomical  instruments,  uscd  for  thc  purpose  of  'taking* 
or  obscrving  thc  stars.  'The  ancient  astrolabe  consisted  of  two  or  more 
circles,  havinR  a  common  cenlre,  and  so  inclined  to  each  other  as  to  enable 
the  astronomer  to  observe  in  the  planes  of  diffcrent  circles  of  the  sphere  at 
the  samc  time.  For  example,  if  the  circlcs  were  at  right  anj^Ics,  the 
instrumcnt  would  give  both  longitudc  and  latitudc,  or  the  right  asccnsion 
and  dcclination  of  a  star.  The  cqiuitorial,  thc  altitudc  and  azimuth  in- 
strument,  and  the  theodoHtc,  are  instrumcnts  whtch  answer  the  same 
purpose  as  the  ancient  astralabc.'  Brande  and  Cox's  Dictionary  of 
Science,  &c.  The  term  astrolabe  is  also  employed  to  denote  a  plani- 
sphere. 
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addant  plus  quam  jam  habetur,  ad  id  quod  nunc  agitur  non 
factunt.     Itaque  eanim  mentionem  non  fecimus. 

XL. 

Inter  praerogativas   instafttiarunt   ponemus    loco    dccimo' 
septimo  Imtantias  Citatites  *^,  sumpto  vocabulo  a  foris  civi- 
libus,  quia  citant  ea  ut  compareant  quae  prius  noa  comparu- 
erunt;  quas  ctiam /«j-/a«//^i-^twi?;//'i'i' appellare  consuevimus. 
Eae  dcducunt  non-sensibile  ad  sensibile, 

Sensum  autem  fugiunt  res»  vel  propter  distantiam  objecti 
locati*^;  vel  propter  interceptionem  scnsus  pcr  corpora  media; 
vel  quia  objcctum  non  cst  habile  ad  iraprcssioncm  in  sensu 
faciendam ;  vel  quia  deficit  quantum  in  objecto  pro  feriendo 
sensu;  vel  quia  tempus  non  est  proportionatum  ad  actuandum 
scnsum  ;  vel  quia  objecti  percussio  non  toleratur  a  sensu  ;  vel 
quia  objectum  ante  implevit  et  possedit  sensum,  ut  novo  motui 
non  sit  locus.  Atquc  haec  praccipue  ad  visum  pertinent,  et 
deinde  ad  tactum.  Nam  hi  duo  scnsus  sunt  informativi  ad 
largTjm,  atquc  de  communibus  objectis  ■** ;  ubi  reliqui  tres  non 
informent  ferc,  nisi  immediate  et  de  proprib  objectis. 

**  *The  Instantxae  eiiantes  enable  us  to  perceive  thtngs  which  are  tn 
Iheniselves  insensible,  or  oot  al  all  the  objects  of  perception.  They  cite  or 
place  things,  as  it  wcre,  before  thc  bar  of  the  senses,  and  from  this  analogy 
to  judicial  proceedings  is  derived  the  natnc  of  injtantiae  citantes.  Such,  to 
employ  cxamples  which  the  progress  of  science  has  unfoldcd  since  the  timc 
of  Bacon,  are  the  air-pump  and  the  barometer  for  manifesting  the  ueight 
and  elasticity  of  air ;  the  measurement  of  the  velocity  of  light,  by  means 
of  Ihc  eclipses  of  the  satellitcs  of  jupiter,  and  the  aberration  of  the  fixed 
stars;  the  experiments  in  electricity  and  galvanism,  and  in  the  greater  part 
of  pneumatic  chemistry.  In  all  thcse  instances  things  are  made  known 
which  before  had  entirely  escaped  the  senses,'  PIayfair's  Prcliminary 
Disscrtation. 

"  The  first  and  fourth  of  these  cases  are,  at  first  sight,  hardly  distinguish- 
able  from  the  '  Instantiae  Januae.*  But,  when  we  conie  to  the  cxamples, 
wc  find  ihat  Bacon  has  in  mind  objects  which  cannot  be  known  in  Ihem- 
sclves  but  can  be  known  only  by  means  of  indications,  whereas  in  the 
•  Instantiac  Januae'  the  ohjccts  themselves  can  be  detected,  provided  we 
have  sufficiently  powerful  instruments. 

*'  The  impressions  of  sight  and  touch  are  so  intimately  associated,  that, 
in  most  cases,  one  is  an  indcx  of  the  other.  The  student  will  not  fail  to 
recalt,  in  connection  with  this  subject,  Berkeley's  New  Theory  of  Vision 
as  apphed  to  the  acquired  perceptions  of  Sight  and  thc  numcrous  kindred 
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(i)  In  primo  genere  non  fit  deductio  ad  sensibile,  nisi  rei, 
quae  cerni  non  possit  propter  distantiam,  adjiciatur  aut 
substituatur  aJia  rcs  quae  sciisum  magise  longinquo  provocare 
et  ferire  possit :  veluti  ia  significationc  rerum  per  ignes, 
campanas,  ct  similia*^ 

(i)  In  secundo  genere  fit  deductio,  cum  ea  quae  interius 
propter  intcrpositionem  corporum  latent,  nec  commode  aperiri 
possunt,  pcr  ea  quac  sunt  in  supcrficic,  aut  ab  interioribus 
eftluunt,  perducuntur  ad  sensum :  ut  status  humanorum 
corporum  per  pulsus,  et  uriaas,  ct  similia**', 

(3,  4}  At  tertii  et  quarti  gcncris*"  deductioues  ad  plurima 
spectant,  atquc  undique  in  rerum  inquisitione  sunt  conqui- 
rendae.  Hujus  rei  exempla  sunt.  Patet  quod  aer,  et  spiritus, 
ct  hujusmodi  res  quae  sunt  toto  corpore  tcnues  et  subtiles, 
nec  cerni  nec  tangi  possint.  Quarc  in  inquisitione  circa 
hujusmodi  corpora  deductionibus  omnino  cst  opus. 

Sit  itaque  natura  iaquisita  Actio  ct  Motus  Spiritus  qiii 
includitur  in  corporibus  tangibilibus^\     Omne  enim  tangibile 


theories,  doubtless  suggcsted  by  it,  which  hnve  been  applied  in  recent  tinies 
to  the  eliicidation  of  some  of  Ihe  more  obscure  problems  of  psychology. 

**  A  'glaring  instance*  wilJ,  ot"  course,  suggest  itself  in  the  Electric 
Tclegraph. 

•*  Mr.  Kitchin  instances  the  Stethescope. 

*  An  excellent  instance  of  the  "  deductto  non-sensibilis  ad  sensibik " 
occurs  in  thc  cxpcriments  recently  madc  by  Mcssrs.  Hopkins  and  Joule 
for  determining  the  mclting-point  of  substances  subjected  to  great  pres- 
sure,  1  he  substince  acted  on  is  enclosed  in  a  tube  out  of  reach  and  sight. 
But  u  bit  of  magnetibcd  stee!  has  prcviously  becn  introduced  into  it,  and  is 
supported  by  it  as  long  as  it  rcmains  solid.  A  magnctic  nccdle  is  placed 
brside  the  apparatus,  a  certain  amount  of  deviation  being,  of  course,  pro- 
duccd  by  the  steel  within  thc  tube.  The  moment  the  tempcrature  rcaches 
the  mcJting-point,  thc  stcel  sinks ;  and  its  doin^  so  is  indicatcd  by  the 
motion  of  the  nec-dle.*     Mr.  Ellis*  note. 

•^  Of  the  third  kind  Mr.  Kjtchln  gives  good  instances  in  the  chemical 
detection  of  gases,  and  the  discovery  of  Aclinism  in  rays  of  Ihe  sun  by 
exposure  of  a  plate  of  silver  to  thcm.  The  microscope  (see  oote  43 
above)  Is  not  an  appropriatc  instance  of  the  fourth  kind.  But  we  might 
find  a  good  instance  in  the  thermomcter  (which  Bacon  himscU"  gives),  or  a 
still  belter  one  in  thc  thcrmo-electric  pile,  as  indkaiing  small  accessions  of 
temperaturcy  inapprcciable  to  the  senscs.  Tests  of  all  kinds,  as  Bacon 
obscrves,  fall  under  one  or  othcr  of  these  heads. 

*■  Cp,  i.  50,  il.  7,  ij  (Inst.  33),  37,  50  (modus  tertius).  Bacon  con- 
stantly  rccurs  also  in  his  other  works  to  the  idca  of  'Spirit/  its  varioas 
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apud  nos  continet  spiritum  invisibilcm  et  intactilem,  eique  ob- 
ducitur  atque  euni  quasi  vestit.  Hinc  fons  triplex  potens  ille 
ct  mirabilis  proccssus  spiritus  in  corpore  tangibili.  Spiritus 
enim  in  re  tangibilij  emissus,  corpora  contrahit  et  desiccat ; 
detentus,  corpora  intenerat  et  colHquat ;  nec  prorsus  emissus 
nec  prorsus  detcntuSj  informat,  merabrificat,  assimilat,  egerit, 
organizat,  et  simJIia.  Atque  haec  omnia  deducuntur  ad 
sensibile  per  cffectus  conspicuos. 

Etenim  in  onini  corpore  tangibili  inanimato,  spiritus  inclusus 
primo  multiplicat  se,  ct  tanquam  dcpascit  partcs  tangibiles  cas 
quae  sunt  maxime  ad  hoc  faciles  et  praeparatae,  easque  digerit 
et  conficit  et  vertit  in  spiritum,  et  deinde  una  evolant.  Atque 
hacc  confectio  et  multiplicatio  spiritus  dcduciturad  sensum  per 
diminutionem  ponderis.  In  omni  enim  desiccatione,  aliquid 
defluit  de  quanto ;  ncque  id  ipsum  cx  spiritu  tantum  prae- 
inexistente,  sed  ex  corporc  quod  prius  fuit  tangibilc  et  noviter 
vcrsum  est :  spiritus  cnim  non  ponderat.  Egressus  autem 
sive  emissio  spiritus  deducitur  ad  scnsibile  in  rubigine^'  me- 
tallorum,  et  aiiis  putrefactionibus  ejus  gencris  quae  sistunt 
se  antequam  pervenerint  ad  rudimenta  vitae;  nam  illae*^"  ad 
tertium  genus  processus  pertlnent.  Etenim  in  corporibus 
magis  compactis  spiritus  non  invcnit  poros  et  meatus  per 
quos  evolet :  itaquc  cogitur  partes  ipsas  tangibiles  protrudere 
et  ante  se  agcre,  ita  ut  illae  simul  exeant ;  atquc  inde  fit 
rubigo,  ct  similia.     At  contractio  partium  tangibilium,  post- 

tinds,  its  opcrations,  its  efTects,  &c.  See  especiaUy  Sylva  Sylv.irnm,  Exp.  98 
(E.  and  S.,  vol.  ii.  pp.  380-82);  Histona  Vitae  et  Mortis  (E.  and  S.,  vol.  ii. 
pp.  213-21);  Historia  Densi  et  Rari  (E.  and  S.,  vol.  ii.  pp.  354-6).  In  a 
note  on  i.  50,  I  havc  commented  at  some  length  on  Bacon's  conception  of 
Spirit.  See  also  the  notes  on  ii.  13  (Inst.  38)  and  27.  This  anttqnated 
piece  of  Physics  or  Metaphysics,  tt  wuulU  be  superfluous  to  annotate  in 
detail.  The  readcr  will  easily  be  able  to  notice  for  himself  the  more 
curious  parts  of  the  disquisition  which  follows. 

It  may  be  rcmarked  Ihat,  though  Bacon's  account  of  'Spirif  does  not 
seem  to  be  takon  directlyj  at  lcast  wlthout  considcrable  modifications,  from 
Paracelsus,  thcre  it.  much  in  common  between  the  spcculations  of  thc  two 
writers  on  this  subject.  I  have  not,  however,  thought  it  worth  while  to 
point  this  out  in  dctail. 

^**  Rust  propcr  is  due  to  the  combination  of  iron  with  oxygen.  Iron,  as 
well  as  many  other  mctals,  becomes  oxidlsed  by  cxposure  to  moist  air. 

*"  This,  as  Afr.  EUis  suggests,  should  be  illa. 
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quam  aliquid  dc  spiritu  fuerit  cmissum  (unde  sequitur  illa 
dcsiccatio),  dcducitur  ad  scnsibilc  tum  pcr  ipsam  duriticm 
rei  auctam,  tum  multo  magis  per  scissuras,  angustiationes,  cor- 
rugationes,  et  complicationes  corporum,  quae  indc  scquuntur. 
Etenim  partes  ligni  desiliunt  et  angustiantur ;  |>elles  corru- 
gantur  ;  nequc  id  solum,  scd  (si  subita  fucrit  emissio  spiritus 
per  calorem  ignis)  tantuni  properant  ad  contractionem  ut  se 
compliccnt  et  convolvant. 

At  contra,  ubi  spiritus  dctinetur,  et  tamen  dilatatur  et 
cxcitatur  per  calorem  aut  ejus  analoga  (id  quod  fit  in  cor- 
poribus  magis  solidis  aut  tenaclbus),  tum  vcro  corpora 
emolliuntur,  ut  ferrum  candens;  fluunt,  ut  metalla;  liquefiunt, 
ut  gunimi,  cera,  et  similia.  Itaque  contrariae  illae  opera- 
tioncs  caloris  (ut  cx  eo  alia  durcscant '"'^  alia  liqucscant)  facile 
conciliantur;  quia  in  illis  spiritus  emittitur,  in  his  agitatur 
et  detinctur:  quorum  posterius  est  actio  propria  caloris  et 
spiritus;  prius,  actio  partium  tangibilium  tantum  pcr  occa^ 
sioncm  spiritus  emissi, 

Ast  ubi  spiritus  nec  detinetur  prorsus  nec  prorsus  emittitur, 
sed  tantum  inter  claustra  sua  tcntat  ct  experiturj  atquc  nacta 
est  partcs  tangibiles  obcdientes  et  sequaces  in  promptu,  ita  ut 
quo  spiritus  agit  eae  simul  scquantur;  tum  vero  scquitur 
cffbrmatio  in  corpus  organicum,  ct  mcmbrificatio,  ct  rcliquae 
actiones  vitales,  tam   in   vcgetabilibus   quam  in  animalibus. 


"  The  hardening  produced  by  heat  is  diie  to  the  escape  of  moisture  or 
to  somc  chemical  change  in  the  substance. 
Cp.  Lucrctius,  vi.  959,  &c.: 

*  Huc  accedit  uti  non  omnia,  quae  jaciuntur 
Corpora  cumquc  ab  rcbus,  eodcm  pracdita  scnsu 
Atque  eodem  pacto  rebus  sint  omnibus  apta. 
Principio  terrani  «jl  ejtcoquit  et  facit  are, 
At  glaciem  dissotvit  ct  altis  niontibus  altas 
Extructasque  nives  radiis  tabcscere  cogit. 
Denique  cera  liqucfit  in  ejus  posta  vapore. 
Ignis  item  liquidum  facit  aes  aurumquc  resolvit, 
At  coria  ct  camcm  Irahit  ct  conducit  in  unum. 
Umor  aquae  porro  terrum  condurat  ab  igni, 
At  coria  et  camem  moUit  durata  calore.* 
Virg.  Ecl.  viii.  80: 

'Limus  ut  hic  durescit,  et  haec  ut  cera  liquescit 
Vno  eodemque  igni,  sic  nostro  Daphnts  amore,* 
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Atque  haec  maxlaie  deducuntur  ad  sensum  per  notationed 
diligcntcs  primorum  incoeptuum  et  rudimentorum  sive  tenta- 
mentorum  vitae  in  animalculis  cx  putrefactionc  natis :  ut  in 
ovis  formicarum,  vermibus,  muscis,  ranis  post  imbremj  &c, 
Rcquiritur  autcm  ad  vivificationem  et  lenitas  caloris  ct  lcntor 
corporis;  ut  spiritus  ncc  per  festinationem  erumpat,  nec  per 
contumaciam  partium  coerceatur,  quin  potius  ad  ccrae  modum 
illas  plicare  et  cffingere  possit. 

Rursus,  differentiailla  spiritus,  maxime  nobilis  et  ad  plurima 
pertinens  (viz.  spiritus  abscissi,  ramosi  simpliciter,  ramosi 
simul  ct  celiulati ;  cx  quibus  prior  est  spiritus  omnium 
corpurum  iiianimatorum,  secundus  vegetabilium,  tertius  ani- 
malium)j  per  plurimas  instantias  deductorias  tanquam  sub 
oculos  ponitur. 

Similitcr  patct,  quod  subtiliores  texturae  et  schematismi 
rerum  (licet  toto  corpore  visibilium  aut  tangibilium)  nec  cer- 
nantur  ncc  tangantur.  Quare  in  his  quoque  per  dcductionem 
proccdit  infurmatio.  At  diffcrentia  schemalismorum  maxime 
radicalis  et  primaria  sumitur  ex  copia  vel  paucitate  materiae 
quae  subit  idem  spatium  sivc  dimcnsum.  Rcliqui  enim 
schematismi  (qui  referuntur  ad  dissimilaritatcs  partium,  quae 
in  eodem  corpore  continentur,  et  collocationes  ac  posituras 
earundcm)  prae  illo  altcro  sunt  secundarii. 

Sit  itaquc  natura  inquisita  Expansio  sivc  Coitio  Materiac  in 
corporibus  respective :  viz.  quantum  materiae  impleat  quantum 
dimensum  in  singulis.  Etenim  nil  verius  in  natura  quam 
propositio  illa  gcmella,  cx  nihilo  nihilfieri^  nequc  quicquam  in 
nihiinm  rcdigi:  verum  quantum  ipsum  materiae  sive  summam 
totalem  constare,  nec  augeri  aut  minui  ^'-.     Nec  illud  minus 


*"  This  law  is  now  known  as  that  of  the  Indestructibility  of  Matter. 
Paralllcl  to  it,  if  not  identical  wiih  it,  is  the  Saw  of  the  C^onscrvation  of 
Korce.  Tliese  are  al  once  amongst  the  highest  generalis.tticns  and 
amongst  the  inost  illuminating  principles  of  Science.  Mr.  Bain  gives 
an  exccllcnt  summciry  of  the  various  aspects  and  consequences  of  the  Law 
of  Conservation  of  Force  in  his  Inductive  Logic,  ist  Ed.,  p.  ao,  &c. 
(cp.  p.  235,  &c.),  but,  perhaps,  the  best  and  most  instructive  exemplification 
of  it  is  to  be  found  in  Sir  W.  R,  Grove*s  Gorrelatioa  ot  Physical  Korces, 

The  niaxim  in  tho  form  in  which  Bacon  givcs  It  is  of  vencrable  antiquity. 
Thus  Diogenes  Laerlius  (ix.  44)  recounting  the  opinions  of  Democritus, 
says;  /tijdcV  rt   <k  tov  fAi)  Svtos  ylvffT0aif  fujdc  clr  r^  fi^  ty  <l>6eifM<rOai  (cp. 
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verum,  ex  quanto  illo  materiae  sub  iisdcm  spatiis  sive  dimen- 
siortibitSf  pro  divcrsitate  corporuvt,  plus  et  viinus  contincri^^ : 
ut  in  aqua  plus»  in  acre  minus;  adeo  ut  si  quis  asserat  aliquod 
contentum  aquae  in  par  contentum  aeris  verti  posse,  idcm  sit 
ac  si  dicat  aliquid  posse  redigi  in  nihilum  ;  contra,  si  quis 
asserat  aliquod  contcntum  aeris  in  par  contcntum  aquae  verti 
posse,  idtrm  sit  ac  si  dicat  aliquid  posse  fieri  ex  nihilo^  At- 
que  ex  copia  ista  et  paucitate  materiae  notiones  illac  dcnsi  et 
rari,  quac  vane  et  promiscuc  accipiuntur,  proprie  abstra- 
huntur.     Assumenda   est   et  assertio   illa  tertia,  etiam  satis 


Plutarch,  Adversus  Colotem,  Ed.  Reiske,  vol.  x.  p.  569).  The  same 
dictum  is  ascribcd  to  Diogcnes  of  Apollonia  (Diog.  Laert.  ix.  57). 
Aristolle  and  others  repeat  it.  ei  y(i/3  trav  /lei»  rh  yivd^tvo»  avayfoj  yivtaBai  ^ 
(^  oiTiui'  q  tK  fiij  ^vrtavj  rotVctiv  d<  ru  /icv  tK  /i^  ovTtitv  ytvtadai  dSvvarov  {TTtfii 
yap  rui/rrffi  ofioyvafiovci  r^r  d<j£i;r  aiFavrts  01  ntp\  i^urf a)s),  r^  \otiT6if  ^dij,  x.rA. 
Arist.  Phys.  i.  4  (p.  187  a,  52-55). 

'  PririLipium  cujus'  (sc.  naturae)  'hinc  nobis  exordia  sumet, 
Nullam  rem  e  nilo  gigni  divinitus  unquam, 

Quas  ob  res  ubi  viderinms  nil  posse  creari 
Dc  nilo,  tum  quod  sequimur  jam  rcctius  inde 
Perspicieinus,  et  unde  queal  res  quaeque  creari 
Et  quo  quaeque  modo  fiant  opera  sine  divom.* 

Lucretius,  i.  149-158. 
'Gigni 
De  mhi!o  nihilum,  in  nihihtm  nil  posse  reverti.' 

Persius,  Sat.  iii.  83-4. 
oliiiv  y^  «K  Tov  /iijdcv&r  cpj^rrat,  &0-ir*p  fnjV  tls  t6  ovk  &k  air*px'Tat, 

Marcus  Antoninus,  iv.  4. 
Tclesius.  De  Rerum  Natura,  i.  5  (refcrred  to  by  Mr.  EIHs)  says :  *  Nihil 
tamen  ejus  *  (sc.  materiae)  'molcs,  itaque  nec  mundi  magnitudo  imminui 
augerive  apparet  unquam.* 

"  Both  on  this  and  ihc  last  proposition,  cp.  Historia  Densi  et  Rari, 
Aditus  (E.  and  S.,  vul.  ii.  pp.  345-4).  ^^^  maxim  *  Ex  nihilo  nihil  fieri, 
nequc  quicquam  in  nihihim  redigi '  is  there  stated  somewhat  differently : 
*  Non  scilicet  fieri  in  aiiqua  transmutatione  corporum  transactionem  aut  a 
nihilo,  aut  ad  nihiium ;  sed  opera  cssc  ejusdem  omnrpotentiae,  crcare  ex 
nihilo,  et  redigere  in  nihilum ;  ex  cursu  naturae  vero  hoc  nunquam  fieri. 
Itaque  summa  maleriae  totalis  semper  constat;  nil  additur,  nil  minuitur,* 
It  will  bc  noticcd  that  this  statcment  saves  the  maxim  from  any  thcologtcal 
objcclion. 

On  the  relation  of  Bacon\s  doctrine  of  density  and  rarity  to  that  of 
Arislotle  and  the  Peripatetics,  see  Mr.  EUis'  Preface  to  the  Historia  Densi 
et  Rarijpp.  334-7. 
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ccrta :  quod  hoc  dc  quo  loquimur  plus  et  minus  matcriac  ift 
corpore  hoc  vel  illo  ad  calculos  (facta  collatione)  et  propor- 
tiones  exactas  aut  exactis  propinquas  reduci  possit  ^.  Veluti 
si  quis  dicatinesse  in  dato  contento  auri  talem  coacervationem 
materiae,  ut  opus  habeat  spintus  vini,  ad  tale  quantiim 
matcriac  aequandum,  spatio  vicies  et  semcl  majore  quam 
implet  aurump  non  crraverit  ^*. 

Coacervatio  autem  materiae  et  rationes  ejus  deducuntur  ad 
sensibile  per  pondus.  Pondus  enim  respondet  copiae  materiae, 
quoad  partes  rei  tangibilis ;  spiritus  autem,  et  ejus  quantum 
ex  materia,  non  venit  in  computationem  per  pondus ;  levat 
enim  pondus  potius  quam  gravat'".  At  nos  hujus  rei  tabulam 
fecimus''"  satis  accuratam  ;  in  qua  pondera  et  spatia  slngu- 
lorum  mctallorum,  lapidum  praecipuorum,  lignorum,  Hquorum, 
oleorum.  et  plurimorum  aliorum  corporum  tam  naturalium 
quam  artificialium,  exccpimus :  rcm  polychrestam,  tam  ad 
lucem  informationis  quam  ad  normam  operationis ;  et  quac 
multas  rcs  rcvclct  omnino  practer  cxpcctatum.  Nequc  illud 
pro  minimo  habcndum  cst,  quod  dcmonstrct  omncm  varic- 
tatcm  quac  in  corporibus  tangibilibus  nobis  notis  vcrsatur 
(intclligimus  autem  corpora  bene  unita,  nec  planc  spongiosa 
et  cava  ct  magna  cx  partc  acrc  impleta)  non  ultra  rationes 

**  He  makes  an  attempt  to  do  this  in  thc  Table  given  in  the  Historia 
Dcnsi  et  Rad  (£.  atid  S.,  vol.  ii.  pp.  245-6). 

^  In  the  Historia  Dcnsi  ct  Rari  (E.  and  S.,  vol.  ii.  pp.  245-6)  he 
makcs  the  ratio  as  30  Dcii.  o  Gr,  \  o  Dcn.  22  Gr.  The  Irue  ratio  of  tlic 
Specific  Gravity  of  Stamped  Gold  lo  Ahsolute  AJcohol  is  19.362  :  0.803 
or  about  24.1  :  i,  while  tbat  of  Cast  Gold  is  19.358  :  0.S03  or  about 
a4-o-  :  I. 

"  This  remark  must  apply  to  the  *  spiritus  vivi/  which  arc  pecutiar 
to  living  creatures,  and  not  to  Ihe  *spiritus  crudi,'  wliich  are  present  in 
cvcry  tangiblc  substancc;  for  in  thc  Historia  Densi  et  Rari  (E.  and  S., 
vol.  ii.  p,  356),  and  elsewhere,  he  speaks  of  the  *spiritus  crudi'  as  denser 
than  air,  which  he  regarded  as  having  neithcr  wcight  nor  levity  (*diligentcr 
experti  sumus,  aerem  ad  minuendum  aut  sublevandum  pondus  nihil  con- 
ferre'),  whereas  tlie  'spiriLus  vivi '  arc  'aere  ipso  aliquanto  rariores,'  and 
are,  thcrefore,  endowcd  with  posttivc  lcvity.  *  Videtur  aer  pondos  non 
minuere;  spiritus  autem  vivus  hoc  facere.  Atque  cum  pondus  densitates 
dijudicet,  etiam  levatio  ponderis  raritaLes  djjudicare  debet.*  The  whole 
passage  is  cxccedingly  cnrious.  On  thc  notion  that  air  has  no  weight,  cp. 
Sylva  Sylvarum,  Exp.  29  (E.  and  8.,  vol.  ii,  pp,  350-1). 

*^  The  Table  refcrred  to  abovc  in  notc  54. 
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partlum  21  excedere^':    tam  finita  scUicet  est   natura,  aut 
saltem  illa  pars  ejus  cujus  usus  ad  nos  maxime  pertinet. 

Etiam  diligcntiae  nostrae  esse  putavimus,  expcriri  si  fortc 
capi  possint  rationes  corporum  non-tangibilium  sive  pneu- 
maticorum,  respectu  corporum  tangibilium.  Id  quod  tali 
molitionc  aggressi  sumus.  Phialara  vitream  ^'^  acccpimus, 
quae  unciam  fortasse  unam  capere  possit ;  parvitate  vasis 
usi,  ut  minori  cum  calore  posset  fieri  evaporatio  sequens. 
Hanc  phialam  spiritu  vini  impjcvinius  fcrc  ad  collum;  cligentes 
spiritum  vini,  quod  per  tabulam  priorem  eum  csse  ex  corpo- 
ribus  tangibilibus  (quac  bcnc  unita,  nec  cava  sunt)  rarissimum, 
et  minimum  continens  matcriac  sub  suo  dimcnso,  observa- 
vimus.  Deinde  pondus  aquae**"  cum  phiala  ipsa  exacte 
notavimus.  Postea  vesicam  accepimus,  quae  circa  duas  pintas 
contineret.  Ex  ea  acrcm  omncm,  quoad  ficri  potuit,  ex- 
pressimus  eo  usque  ut  vesicae  ambo  latera  essent  contigua : 
ctiam  prius  vesicam  oleo  oblevimus  cum  fricatione  leni,  quo 
vesica  essct  clausior:  ejus,  si  qua  crat,  porositatc  olco  obturata. 
Hanc  vesicam  circa  os  phialae,  ore  phialae  intra  os  vesicae 
recepto,  forliter  ligavimus ;  filo  parum  ccrato,  ut  melius 
adhacrcsccret  et  arctius  Hgaret.  Tum  dcmum  phialam  supra 
carboncs  ardentcs  in  foculo  collocavimus.  At  paulo  post  vapor 
sive  aura  spiritus  vini,  per  calorem  dilatati  et  in  pneumaticum 
versi,    vcsicam    paulatim    sufflavit,    camque    universam    veli 


"  The  hodies  arranged  after  *  spiritus  vinl '  in  the  Table  arc  probably 
regarded  by  him  as  'spongiosa  et  cava,'  &c.  Platiniim  is  hcavier  than 
Gold,  and  Elhcr  lighter  than  Alcohol.  The  ratio  of  the  Spccific  Gravity 
of  rolled  Pliitinum  to  that  of  Ether  is  22.069  :  0.733  or  about  30.5  :  i. 

*•  Cp.  Historia  Densi  et  Rari,  p.  357.  The  result  of  the  e^periment 
givcn  thcrc  is  thal  the  vapour  occupicd  niorc  than  320  timcs  as  much 
space  as  the  spirits  themselves.  The  dinerence  between  thc  resulLs  of  the 
two  cxperiments  is  to  be  accountcd  for  from  Ihe  differcnt  teniperatures  of 
the  vapours,  the  tension  of  a  vapour  increasing  rapidly  with  the  tem- 
perature,  and,  at  the  higher  tcmperatures,  in  much  largcr  ratios  than  thc 
temperature  itself. 

In  the  Phaenomcna  Universi  (E.  and  S.,  vol.  iij.  pp.  705-7)  we  have  an 
account  of  the  same  cxperimcnt  tried  with  water,  and  a  comparison  of  the 
result  with  Ihe  res-ult  obtained  from  spirits  of  wine  (p.  710). 

"•  Unless  'aquae*  be  taltcn  hcre  in  a  very  gencral  sense,  it  must  be  a 
mistake  for  'spiritus/  which  word,  I  find,  is  substituted  in  the  OxTord 
Edition  of  1813. 
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instar  undequaque  extendit.  Id  postquam  factum  fuit,  contl- 
nuo  vitrum  ab  igne  removimus,  ct  super  tapctem  posuimus  ne 
frigore  disrumperetur ;  statim  quoque  in  summitate  vesicae 
foramen  fecimus,  ne  vapor,  cessante  calore,  in  liquorem  resti- 
tutus  residcret,  et  rationes  confunderet.  Tum  vcro  vesicam 
ipsam  sustulimus,  et  rursus  pondus  excepimus  spiritus  vtni 
qui  remanebat.  Indequantum  consumptum  fuisset  in  vaporem 
seu  pncumaticum  computavimus  :  et  facta  collatione  quantum 
iocum  sive  spatium  illud  corpus  implesset  quando  esset 
spiritus  vini  in  phiala,  et  rursus  quantum  spatium  impleverit 
postquam  factum  fuissct  pncumaticum  in  vesica,  rationes 
subduximus  :  ex  quibus  manifeste  liquebat,  corpus  istud  ita 
versum  et  mutatum  expansionem  centuplo  majorem  quam 
antea  habuisset  acquisivisse. 

Similitcr  sit  natura  inquisita  Calor  aut  Frigus;  ejus  nempe 
gradus,  ut  a  scnsu  non  percipiantur  ob  debilitatem.  Haec  de- 
ducuntur  ad  sensum  per  vitnim  calendare,  quale  superius 
dcscripsimus'*^.  Calor  enim  et  frigus,  ipsa  non  percipiuntur 
ad  tactuin  ;  at  calor  aerem  expandit,  frigus  contrahit.  Neque 
rursus  illa  expansio  et  contractio  aeris  percipitur  ad  visum ;  at 
aer  ille  expansus  aquam  deprimit,  contractus  attollit;  ac  tum 
demum  fit  deductio  ad  visum,  non  ante,  aut  alias. 

Simih*ter  sit  natura  inquisita  Mistura  Corporum :  viz.  quid 
habeant  ex  aqueo»  quid  ex  oleoso,  quid  ex  spiritu,  quid  cx 
cinere  et  salibus,  ct  hujusmodi ;  vel  etiam  (in  particulari)  quid 
habeat  lac  butyri,  quid  coaguli»  quid  seri,  et  hujusmodi.  Haec 
dcducuntur  ad  sensum  per  artificiosas  et  peritas  separationes, 
quatenus  ad  tangibilia.  At  natura  spiritus  in  ipsis,  licet  im- 
mcdiate  non  pcrcipiatur,  tamen  dcprehenditur  pervarios  motus 
et  nixus  corporum  tangibilium  in  ipso  actu  et  proccssu  scpa- 
rationis  suae ;  atque  ctiam  pcr  acrimonias,  corrosiones,  et 
diversos  colores,  odores,  et  sapores  eorundem  corporum  post 
separationem.  Atque  in  hac  parte,  per  distillationes  atque 
artificiosas  separationes,  strenue  sane  ab  hominibus  elaboratum 
est ;  sed  non  multo  foelicius  quam  in  caeteris  experimentis, 
quae  adhuc  in  usu  sunt :  modis  nimirum  prorsus  palpatoriis,  et 
viis  caecis,  et  magis  operose  quam  intelligenter ;  et  (quod  pes- 


«  u.  13  (38). 
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sifnum  est)  nulla  cum  imitatione  aut  aemulatione  naturae*'^ 
sed  cum  tlestructione  (per  calores  vehementes  aut  virtutes 
nimis  vaiidas)  omnis  subtilions  schematismi,  in  quo  occultae 
rerum  virtutes  et  consensus  praecipue  sitae  sunt.  Neque  illud 
etiam,  quod  alias  monuiaius"^  hpminibus  in  mentem  aut 
observationcm  venire  solet  in  hujusmodi  separationibus  :  hoc 
est,  plurinias  qualitates,  in  corporum  vexationibus  tam  per 
ignem  quam  alios  modos,  indi  ab  ipso  igne  iisque  corporibus 
quae  ad  separationcm  adhibentur,  quae  in  composito  prius  non 
fucrunt;  unde  mirae  faliaciae.  Neque  enim  scilicet  vapor 
univcrsus,  qui  ex  aqua  emittitur  pcr  ignem,  vapor  aut  aer 
antea  fuit  in  corpore  aquae ;  sed  factus  est  maxima  ex  parte 
per  dilatationem  aquae  cx  calore  ignis, 

Similiter  in  genere  onines  exquisitae  probationes  corporum 
sive  naturalium  sive  artificialium,  per  quas  vera  dignoscuntur 
ab  adultcrinis,  mcliora  a  vilioribuSj  huc  rcferri  debent :  de- 
ducunt  enim  non-sensibile  ad  sensibile.  Sunt  itaque  diligenti 
cura  undiquc  conquirendae. 

(5)  Quintum  vero  genus  latitantiae  quod  attinct,  manifestum 
est  actionem  sensus  transigi  in  motu,  motum  in  tcmpore.  Si 
igitur  motus  alicujus  corporis  sit  vel  tam  tardus,  vel  tam  velox, 
ut  non  sit  proportionatus  ad  momcnta  in  quibus  transigitur 
actio  sensus,  objectum  omnino  non  pcrcipitur;  ut  in  motu  in- 
dicis  horologii,  et  rursus  in  motu  pilae  sclopeti.  Atque  motus 
qui  ob  tarditatem  non  perdpitur,  facile  et  ordinario  deducitur 
ad  sensum  per  summas  motus*^;   qui  vero   ob  velocitatem, 


"  Cp.  the  intcrcsting  passage  in  De  Augmentis,  v.  a  (E.  and  S.,  vol.  i. 
pp,  627-8).  The  passage  concludes  with  the  senlence:  *Debuerant 
autem  homines,  si  illis  utilia  inquircre  vacaret,  naturalia  opifida  et  opera- 
tiones  singulas  attente  et  minutim  et  ex  composito  intueri ;  et  secum 
pCTpetno  ct  acritcr  cogitarc,  quacnam  ex  ipsis  ad  artes  transferri  possint. 
Speculum  enim  artis  natura.' 

ii.  7.  This  rcmark  shews  that  Bacon  was  fiilly  aware  of  one  of  the 
princtpal  sources  of  deception  in  cxperimentation;  namcl)',  that  the  em- 
ployment  of  an  abnormal  process  often  itself  introduces  new  conditions  in 
the  object  under  investigation. 

•*  A  good  instance  of  this  is  the  one  given  by  Bacon,  the  hands  of  a 
clock.  Still  slower  motions,  which  may  be  measurcd  with  tolerable 
accuracy,  are  the  elevation  or  subsidcnce  uf  continents,  the  advance  or 
retreat  of  the  sea,  the  gradual  retreat  of  watcrfalls,  &c. 
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adhuc  non  bene  mensurari  consuevit ;  sed  tamen  postulat  in- 
quisitio  naturae  ut  hoc  fiat  in  ahquibus^''. 

(6)  Scxtum  autem  gcnus,  ubi  impeditur  sensus  propter 
nobilitatem  objecti,  recipit  deductioncm,  vel  per  clongationcm 
majorem  objecti  a  sensu  ;  vel  per  hcbetationem  objecti  per 
interpositionem  medii  talis,  quod  objectum  debilitet,  non 
annihilet  ^  ;  vel  per  admissionem  et  exceptionem  objecti  re- 
flexij  ubi  percussio  directa  sit  niniis  fortis,  ut  solis  in  pelvi 
aquae. 

(7)  Septimum  autcm  genus  latitantiac,  ubi  scnsus  ita  onera- 
tur  objecto  ut  novae  admissioni  non  sit  locus,  non  habet  ferc 
locum  nisi  in  olfactu  et  odoribus"^;  nec  ad  id  quod  agitur 
multum  pcrtinet.  Quarc  de  deductionibus  non-scnsibilis  ad 
sensibile,  haec  dicta  sint 

Quandoque  tamen  dcductio  fit  non  ad  scnsum  hominis,  sed 
ad  scnsum  alicujus  alterius  anlmalis  cujus  scnsus  in  aliquibus 
humanum  excellet :  ut  nonnullorum  odorum,  ad  sensum  canis  ; 
lucis,  quae  tn  aere  non  extrinsccus  illuminato  latenter  existit, 
ad  scnsum  fclis, noctuac,  et  hujusmodi  animalium  quae  cernunt 
noctu.      Recte   enim  notavit  Telesius^^,  etiam  in  aere  ipso 
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"  This  has  now  been  effected  in  the  case  of  light,  sound»  the  motion  of 
projectiles,  electricity,  &c.  Perhaps  the  most  magnificent  cxample  of  the 
calculation  of  largc  vclocitics  is  to  be  found  in  thc  case  of  Ihc  velocity  of 
light,  which  was  coniputed  on  obscrvations  of  the  eclipses  of  Jupiter*s  satel- 
lites  ancf  confirmed  by  Bradlcy's  discovery  of  thc  aberration  of  light.  In  re- 
cent  limcs,  Kizeau  and  Koucauit  have  measured  it  by-  direct  cxperiments, 

*"  The  use  of  ground  or  coloured  glass  would  afford  an  instance  of  what 
BacoD  mcans. 

"  Surely  ihis  is  a  defect  commoii  to  all  Ihe  senses.  See  Aph.  43  ad  fin. 
We  oftcn  cannot  clearly  distinguish  objeets  in  thc  glare  of  thc  sun  ;  cr  hear 
sounds,  while  bcing  whirled  along  in  a  coach  or  a  ntlKvay  carriage;  or  fcel 
slight  sensations  of  touch,  while  suffering  great  pain  ;  or  discnminale  deli- 
cate  flavours,  while  tasting  something  very  pungent,  acrid,  or  luscious.  It 
Is  a  well-known  fact  that  the  nicer  and  more  delicale  sensations  are  over- 
powered  by  those  which  are  strongcr  or  coarser  in  thc  samc  class. 

"  The  passage  referred  to  is  the  following :  *  Nullum  porro,  nec  infima, 
nec  suprcma  coeli  portio  ad  nos  calorem,  nullamquc  emittere  videtur 
lucem :  quod  in  longe  utraquc  tenuissima  perexilis  inest  calor,  ct  qui 
nec  proprins  vires,  nec  propriam  speciem  valenter  manifestare  queat.  At 
ab  ipsis  lucem  quandam  emanare,  et  quae,  si  nou  nobis,  quibusdam  certe 
aniraalium  generibus  percipiatur,  quae  longissima  noctu  conficiunt  itinera 
dcclarant.*    De  Rcrum  Natura,  i.  3.    It  seems  plain  to  mc,  though  Mr. 


LIB,  //,  41, 


497 


inesse  luccm  quandam  originalem,  licet  exilem  et  tenucm,  et 
maxima  ex  parte  oculis  hominum  aut  pluriniorum  anlmalium 
non  inservientem  ;  quJa  illa  animalia,  ad  qiiorum  scnsum  hujus- 
modi  lux  est  proportionata,  cemant  noctu  ;  id  quod  vel  sine 
luce  ficri,  vel  per  luccm  intcrnam,  minus  credibilc  cst. 

Atquc  illud  utiquc  notandum  est,  de  dcstitutionibus  sen- 
suum  eorumque  remcdiis  hic  nos  tractare.  Nam  fallaciae 
sensuum  ad  proprias  inquisitiones  de  scnsu  et  sensibili** 
remittcndac  sunt  :  cxcepta  illa  magna  fallacia  scnsuiim,  nimi- 
rum  quod  constituant  lineas''"  rerum  cx  analogia  hominis,  et 
non  ex  analogia  universi"' ;  quae  non  corrigitur  nisi  per  rationcm 
et  philosophiam  univcrsalcm. 


XLI, 

Inter  pracrogativas   ittstanliarum    ponemus    loco   decimo 

octavo  Tnstantias  Viae^^^y  quas  etiam  Instantias  Itinerantts  z\. 

Instantias  Articulatas  appellarc  consuevimus.     Eae  sunt  quae 

indicant  naturae  motus  gradatim  continuatos  '^'*.     Hoc  autem 


Ellis  thinks  it  doubtful,  that  *infima  coeli  portio'  in  this  passage  inclute 
the  air.  Morcoverj  I  ihink  th^it  in  the  cxccedingly  tcdlous  discussion  on 
Light  in  lih.  iv,  and  eUcwhere,  it  is  implied  that  air  is  self-Iuniinous;  for 
air  always  contains  some  heat,  and  light  is  the  concomitant  of  heat,  'cui 
inhaeret  et  cujus  facies  cst.* 

In  the  '  De  Principiis  atqiie  Originibus,'  Baron  gives  an  elaborate 
account  of  the  opinions  of  Telesius,  mentioniag  this  amongst  others.  See 
E.  nnd  S.,  vol.  iii.  p.  106. 

The  ciirious  idea  that  the  alr  is  self-luminous  might  havc  seemed  to 
derive  support  not  only  froni  the  habits  of  nocturnal  and  crepuscular 
animals,  but  also  from  the  fact  that  it  is  hardly  ever  sodark  in  the  open  air 
but  that  some  small  amount  of  light  is  perceptible. 

**  Cp.  De  Augmentis,  iv.  3  (E.  and  S.,  vol.  i.  pp.  610-13). 

^"  Cp.  i.  59:  *Verba  autem  plerunque  ex  captu  vulgi  induntur,  atque 
per  lineas,  vulgari  intellectui  maxime  conspicuas,  res  secant.' 

"  Cp.  i.  41. 

"  It  is  difTicult  to  distinguish  between  this  class  of  instances  and  the 
'Instantiae  Migrantes*  of  ii.  23.  We  may,  perhaps,  say  that  the  Mnstan- 
tiae  viae*  are  propoundcd  with  reference  to  thc  prcliminar}'  process  of 
observation,  while  the  *  Instantiae  migrantes*  are  propoundcd  with  refer- 
encc  to  thc  subscqucnt  proccsses  of  reasoning, 

"*  It  is,  perhaps,  neetlless  to  remind  the  reader  of  the  I-aw  of  Continuity, 
wilh  the  many  marvelSous  exempiifications  of  it  afforded  by  rccent  obsen'a- 
tions  and  discoveries  in  Physics,  Geology,  Biology,  &c.,  as  well  as  in  the 
scienccs  morc  immediatcly  relating  to  Ihe  history  and  condition  of  man. 
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genus  jnstantiarum  potius  fugit  observationem  quam  sensum 
Mira  enim  est  hominum  circa  hanc  rem  indiligentia.  Con- 
templantur  siquidcm  naturam  tantummodo  dcsultorie  et  per  H 
periodos,  et  postquam  corpora  fuerint  absoluta  ac  completa,  et 
non  in  operationc  sua  "**.  Quod  si  artificis  altcujus  ingenia  et 
industriam  explorare  et  contemplari  quis  cuperet,  is  non  tan-  I 
tum  materias  rudes  artis  atque  deinde  opera  perfecta  conspicerc  ~ 
desideraret,  sed  potlus  praesens  essc  cum  artifcx  opcratur  et 
opus  suum  promovet.  Atque  simile  quiddam  circa  naturam 
facicndum  est.  Exemph  gratia  ;  si  quis  de  vegetationc  plan- 
tarum"'"'  rnquirat,  ei  inspiciendum  cst  ab  ipsa  satione  seminis 
alicujus  {id  quod  per  extractionem,  quasi  singuHs  diebus,  semi- 
num  quae  per  biduum,triduum,  quatriduum,  ct  sic  deinccps»  in 
terra  manserunt,  corumque  diligentem  intuitum,  facilc  ficri 
potest),  quomodo  et  quando  semen  intumescere  et  turgere  in- 
cipiat  et  veluti  spiritu  impleri ;  deinde  quomodo  corticulam 
rumpcrc  et  cmittere  fibras,  cum  lationc  nonnulla  sui  interim 
sursum,  nisi  terra  fuerit  admodum  contumax  ;  quomodo  etiam 
emittat  fibras,  partim  radicales  deorsum,  partim  cauliculares 
sursum,  aliquando  scrpendo  pcr  latcra,  si  cx  ea  partc  Jnveniat 
tcrram  apcrtam  et  magis  facilem  ;  ct  complura  id  genus. 
Similiter  facere  oportet  circa  exclusionem  ovorum  ;  ubi  facilc 
conspici  dabitur  processus  vivificandi  et  organizandi,  et  quid 
et  quae  partes  fiant  ex  vitello,  quid  ex  albumine  ovi,  et  alia. 
Similis  cst  ratio  circa  animalia  ex  putrefactione ''".     Nam  circa 

As  bearing  on  certain  aspects  of  it,  the  student  may  read  with  advantage 
the  Essay  on  Continuity,  appendcd  to  Sir  \V.  R.  Grove*s  Correlation  of 
Physical  Porces,  already  rcferred  to. 

"  Cp.  the  Aphnrism  on  Laicnt  Process,  ii,  6:  *Cum  enim  omnis  actio 
naturalis  pcr  minima  transigatur,  aut  saltcin  per  illa  qiiao  sunt  minora, 
quam  ut  s^nsum  fcriantj  ncmo  sc  naturam  regcre  aut  vertcrc  possc  speret, 
nisi  illa  dcbito  modo  comprehendcrit  et  notavcrit.' 

'"  For  the  intcrcst  which  Bacon  took  in  Gardens  and  Gardening,  sce  the 
Essay  *Of  G;irdens'antl  the  numerous  *  experiments '  in  the  Sylva  Sylvarum, 
bearing  on  thcsc  subjccts. 

"  *  The  cpithct  perfccta  is  gcnerally  given  to  those  animaLs  which  cannot 
result  from  putrcfaction.  Cacsalpinus,  in  the  Quaestiones  Peripat.  v.  i, 
maintains  that  all  animnls  may  result  from  putrcfaction,  and  that  thts  vr^ 
the  doctrine  of  Arlslolle.  The  same  opinion  had,  I  belicve,  been  advanced 
by  Averrois,  Thal  mice  may  be  proiluced  by  equivocal  generation  is 
assertedj  as  a  mattcr  not  admitting  of  dispute,  by  Cardan,  Dc 
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anlmalia  pcrfccta   et  terrestria,   per   exectioncs   foctuura  ex 
utcro,  minus  humanum  esset  ista  inquirere";    nlsi  forte  per 


Varietate.  Caesalpinus  refcrs  to  the  samc  instance,  hut  less  confiiently 
than  Cardan,  It  is  worth  remarfcing  that  Aristotle,  though  he  speaks  of 
the  great  fecundity  of  miicc,  and  cvcn  of  Iheir  bcing  imprcgnated  by  licking 
salt,  tloes  not  mention  the  possibility  uf  their  being  produced  by  putrefac- 
tion-  (De  Hist.  Animal.  vi,  37,  Problcm.  x.  64.)  Paracelsus,  De  Rerum 
Generatioue,  aiTirms  tliat  all  animals  produccd  from  putrefaction  arc  more 
or  Icss  vcnomous,  Telesius'  opinion  is  that  the  more  pcrfcct  animals 
cannot  result  from  putrefaction,  because  thc  conditions  of  tcmperature 
ncce&sary  to  their  production  cannot  be  fulfillcd  except  by  means  of  animal 
bcat.'     Mr*  Ellis'  note. 

A  brief  summary  of  .^ristoUe's  opinions  as  to  the  origin  of  animal  life  is 
given  in  thc  Historia  Animalinm,  v.  i  (p.  5393.  21-25):  OLra>  ral  ratv  f^wK 
rh  fiiv  nn-o  ^<Saiv  yivrrai.  Karh  a-vyycveiav  rijt  fiop<j)rjs,  tA  tf  avT<ifjiaTa  ttal  ovK  air6 
avyytviov,  Kal  toiVo»v  to  fi<v  <ic  yrjv  frrjTrofiivrjs  kq\  <^vTQ}t',  SanTtp  iroKKa  trvfi- 
fiaiv€i  Twv  (Wi}/iuf,  Tu  d*  *v  Tols  ^f^oK  avTols  fK  ruir  tv  ToU  fiopiutf  Trrpirru/ia- 
rcw.  The  subjecl  of  spontaneous  generation  frcquently  recurs  both  in  the 
Historia  Animalium  and  in  thc  De  Gencrationc  Animaliiim  fsce  cspcclaUy 
i.  16  and  iii.  1 1  of  the  latler  treatise).  Amongst  Ihe  most  interesting  poiots 
of  Aristotle's  doctrine  are  the  theory  that  sponlaneous  generation  is  due  to 
Ihe  moisture  which  is  found  in  putrefying  matter  (De  Uen.  An.  iii.  11),  and 
the  siatemcnt  that  cels  arc  the  only  animals,  posscssing  blood,  which  do  not 
arise  eithcr  froni  congress  or  from  eggs  (Hist.  An,  vi.  i&).  Mr.  Lewes  has 
some  good  rcinarks  on  Aristotle's  doctrinc  in  his  *Aristotle/  pp.  J64-6. 

Bacon  does  not  seem  to  have  entertained  any  doubt  as  to  the  generation 
of  animals  from  putrefaclion.  Cp.  Sylva  Sylvarum,  Exps.  338,  goo;  Hia- 
toria  Densi  et  Rari  (E.  and  S.,  vol.  ii.  p.  364).  Sir  Thomas  Brownc  in  his 
Enquirjes  into  Vulgar  and  Common  Errors  (first  published  in  1646)  appears 
to  receive  the  doctrinc  with  as  little  questioning.  See,  for  instancc,  bk.  ii. 
ch.  6 :  '  So  whcn  the  ox  corrupLcth  into  bees,  or  the  horse  into  hornets, 
they  comc  not  forth  in  the  image  of  their  originals.  So  the  corrupt  and 
excrementitious  humours  in  men  are  animated  into  lice,'  and  niore  to  the 
same  effcct.  He  cren  seems  to  belicvc  in  the  equivocal  generation  of 
micc  (bk.  iii.  ch.  38).  These  theorics  were  all  but  finally  disposcd  of  by 
Harvcy  in  his  great  Treatise,  De  Generatione  Animalium,  first  published  in 
1651.  There  he  maintains  the  thesis 'Ovum  csse  primordium  commune 
omnibus  animalibus.' 

"  And  yet  it  is  plain  from  the  New  Atlantis  that  Bacon  did  not  object 
to  vivisection.  See  the  passage  fE.  and  S.,  vol.  iii.  p.  159),  beginning  with 
the  following  remarkable  scntences:  *  We  havc  also  parks  and  inclosures 
of  all  sorts  of  beasts  and  birds,  which  we  use  not  only  for  view  or  rareness, 
but  likcwise  for  dissections  and  trials;  that  thercby  we  may  take  h'ght 
what  may  be  WTOught  uf>on  thc  body  of  man,  Wherein  we  find  niany 
strange  effccts;  as  continuing  life  in  thcm,  though  divers  parts,  which  you 
account  vital,  bc  perishcd  and  takcn  forth;  rcsuscitating  of  some  that  seetn 
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occastones  abortuum,  et  venationum,  et  similium.  Omnino 
igitur  vigilia  quaedam  scrvanda  cst  circa  naturam,  ut  quae 
mclius  se  conspiciendam  pracbcat  noctu  quam  interdiu.  Istac 
enim  contcmplationes  tanquam  nocturnac  censeri  possint,  ob 
lucernae  parvitatem  ct  pcrpctuationem, 

Quin  et  in  inanimatis  idcm  tcntandum  cst ;  id  quod  nos 
fecimus  in  inquirendis  aperturis  liquonim  per  ignem'*'.  Alius 
enim  est  modus  apcrturae  in  aqua,  alius  in  vino,  alius  in  aceto, 
alius  in  omphacio'**;  longe  alius  in  lacte,  et  olco,  ct  caetcris"^ 
Id  quod  facile  cemere  erat  per  ebullitioncm  super  ignem  lenem, 
et  in  vasc  vitreo,  ubi  omnia  cerni  perspicue  possint.  Venim 
hacc  brcvius  perstringimus  ;  fusius  et  exactius  dc  iis  scrmones 
habituri,  cum  ad  invcntioncm  latcntis  xQ.r\xTc\ processus^^  ventum 
erit.  Semper  enim  memoria  tenendum  est,  nos  hoc  loco  non 
res  ipsas  tractarc,  scd  excmpla  tantuni  adduccre. 

XLII. 
lnX.tv praer^gativas  instantiarum  poncmus  loco  decimo  nono 
Instaniias  Supplementi^  sive  Snbstitutionis ;  quas  ctiam  /«- 
stantias  Perfugii  appellare  consucvimus.  Eae  sunt,  quae 
supplent  informationem  ubi  sensus  plane  dcstituitur;  atque 
idcirco  ad  cas  confugimus  cum  instantiac  propriae  haberi  non 
possint.  Dupliciter  autcm  fit  substitutio ;  aut  pcr  Gradua- 
tionem®',  aut  per  Analoga.  Exempli  gratia  :  non  invenitur 
medium  quod  inhibcat  prorsus  opcrationem  magnetis  in  mo- 
vendo  ferrum;  non  aurum  interpositum,  non  argentum,  non 

dead  in  appearance;  and  the  like.  We  try  also  all  poisons,  and  othcr 
xnedicines  upon  them,  as  wcU  of  chirurger)'  as  physic* 

"  See  Dotes  on  last  Aphorism  and  the  passages  in  the  Historia  Densi  et 
kari,  &c.,  there  rcferred  to.  'Apertura/  as  Mr,  Ellis  remarLs,  means  the 
«ame  thing  as  'Expansio.'  It  was  a  gencral  term,  used  hy  ihe  cheraisls  of 
that  period,  to  signiry  the  modification  which  a  substance  uadergoes,  when 
it  reccivcs  another,  as  it  wcrc,  into  its  bosom, 

"  d/j^cixior,  *  SUCCU5  ex  olea  aut  iiva  exprcssus,  priusquam  cJbo  aut  yino 
maturae  sint.'  Facciolati.  See  Pliny,  Nat.  Hist.  xii.  27  (60),  sects.  130-ji, 
xxiii.  ad  init.,  and  other  passages. 

"  See  Historia  Densi  ct  Rari,  E.  and  S.,  vol,  ii.  pp,  368-9. 

•*  Cp.  ii.  52  ad  fin.  This  part  of  thc  Novum  Organum  was  never 
written. 

*^  As  Mr.  Kitchin  remarks,  one  would  have  thought  this  was  the  oflltce 
of  the  Tabula  Graduuin  iu  Aph.  13. 
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lapis,  non  vitrum,  Itgnum,  aqua,  olcum,  pannus  aut  corpora 
fibrosa,  atir,  flamma,  et  caetera.  Attamen  por  probationem 
exactam  fortasse  invenirl  possit  aliquod  mediuni,  quod  liebetet 
virtutcm  ipsius  plus  quam  aliquod  aliud,  comparativc  ct  in 
aliquo  gradu  :  veluti  quod  non  trahat  magnes  ferrum  per  tan- 
tam  crassitiem  auri  quam  pcr  par  spatium  acris ;  aut  per 
tantum  argcntum  ignitum  quam  pcr  frigidum  ;  et  sic  de  simt- 
libus.  Nam  de  his  nos  experimentum  non  fecimus  ;  sed  suffi- 
cit  tamcn  ut  proponantur  loco  exempli  ^-.  Similiter  non 
invenitur  hic  apud  nos  corpus  quod  non  susclpiat  calidum  igni 
approximatum.  Attamen  longe  citius  suscipit  calorem  aer*^ 
quam  lapis,     Atque  talis  est  substitutio  quac  fit  pcr  Gradus. 

Substitutio  autem  per  Analoga,  utilis  sanc,  scd  minus  ccrta 
est;  atque  idcirco  cum  judicio  quodam  adhibenda.  Ka  fit, 
cum  deducitur  non-sensibile  ad  sensum,  non  pcr  operationcs 
sensibiles  ipsius  corporis  insensibilis,  sed  per  contemplationcm 
corporis  alicujus  cognati  sensibilis  **.  Exempli  gratia :  si  in- 
quiratur  de  Mistura  Spirituum,  qui  sunt  corpora  non-visibilia, 


*'  I  am  informed  that  the  question  put  by  Bacon  has  not  even  yet  been 
answcred,  thc  expcrimcnt  bcing,  on  account  of  the  various  influences  at 
work,  of  the  most  delicate  description.  It  is  possible,  however,  that  the 
interposition  of  bismuth,  and  the  so-called  'diamagnetic*  substances  gene- 
rally,  might,  if  wc  had  sufficicntly  powcrful  instruments  and  sufTicient 
means  of  mcasuremcnt,  be  found  lo  produce  a  perceptible  influence  in 
modifying  the  effcct  of  a  magnet  on  iron  at  a  distance.  Gold  and  sUver 
arc  buth  includcd  among  thc  diamagnetic  sub^tances. 

**  rhe  nature  of  Bacon's  crror  wtth  regard  to  air  as  a  conductor  of  heat 
has  alrcady  bocn  pointed  out.  See  noles  on  ii.  u  (i8),  (ao);  13  (j8).  It 
will  be  noticed  how  loosely  Bacon  speaks  of  'stone,*  without  distinguishiag 
the  different  kinds  of  *stoncs.' 

•*  An  excellent  instance  in  modern  science  would  be  the  analogy  of 
vibrations  or  wave-motions  as  applied  to  the  phcnomena  of  Heat,  Light, 
and  Sound.  Mr.  EIHs  says:  '  Du  Bois  Raymond's  Rescarches  in  Animal 
Electricily  give  a  good  cxamplc  of  this.  Hc  constructed  what  may  be 
called  an  clectrical  model  of  a  muscle,  and  succeeded  in  obtaining  an 
illustration  not  only  of  his  fundamental  result,  namely  Ihat  any  transverse 
section  is  negativc  with  rcspcct  to  any  longitudinal  onc,  but  also  of  the 
more  complicated  relations  between  twn  difl*erent  portions  of  the  same 
section.' 

The  formcr  of  Bacon*s  illustrations,  it  is  needless  to  say,  is  purely 
fanciful.  The  analogy,  in  the  sccond  case,  corresponds  pretty  cluscly 
with  facts. 
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videtur  esse  cognatio  quaedam  Inter  corpora  ct  fomites  sive 
alimenta  sua.  Fomes  autem  flammae  videtur  esse  oleum  et 
pinj^uia ;  aeris,  aqua  et  aquea :  flammae  enim  multiplicant  se 
super  halitus  olei,  aer  super  vapores  aquac  ^^.  Videndum  itaque 
dc  mistura  aquae  et  olei.  quae  se  manifestat  ad  sensum  ;  quan- 
doquidem  mistura  aeris  et  flamraei  generis  fugiat  sensum.  At 
oleuni  et  aqua  inter  sc  per  composttioncm  aut  agitationem  im- 
perfccte  admodum  miscentur  :  eadem  in  herbis,  et  sanguine,  et 
partibus  animalium,  accurate  et  delicate  miscentur.  Itaque 
simile  quiddam  fieri  possit  circa  mistiiram  flammei  et  aerei 
gcneris  in  spintalibus**"':  quae  per  confusionem  simplicem  non 
bene  sustinent  mtsturam,  eadem  tamen  in  spiritibus  plantarum 
et  animalium  misccri  videntur;  pracsertim  cum  omnis  spiritus 
animatus  depascat  humida  utraque,  aquea  et  plnguia,  tanquam 
fomites  suos. 

Similiter  si  non  de  pcrfectioribus  misturis  spirital!um,sed  de 
compositione  tantum  inquiratur ;  nempe,  utrum  facile  inter  se 
incorporentur,  an  potius  (excmpli  gratia)  sint  aliqui  venti  et 
exhalationes,  aut  alia  corpora  spiritalia,  quae  non  miscentur 
cum  a^re  communi,  sed  tantum  haerent  et  natant  in  eo,  in 
globulis  et  guttis,  et  potius  franguntur  ac  comminuuntur  ab 
aere  quam  in  ipsum  rccipiuntur  et  incorporantur :  hoc  in  acre 
communi  et  aliis  spiritalibus,  ob  subtilitatem  corporum,  percipi 
ad  sensum  non  potcst ;  attamen  imago  quaedam  hujus  rei, 
quatcnus  fiat,  concipi  possit  in  liquoribus  argenti  vivi,  olet, 
aquae  ;  atque  etiam  in  aere,  et  fractione  ejus,  quando  dissipatur 
et  ascendit  in  parvis  portiunculis  per  aquam ;  atque  etiam  in 
fumis  crassioribus ;  deniquc  in  piilvere  cxcitato  et  haerente  in 
aere ;  in  quibus  omnibus  non  fit  incorporatio.  Atque  rcprae- 
sentatio  praedicta  in  hoc  subjccto  non  mala  est^  si  illud  primo 
diligentcr  inquisitum  fucrit,  utrum  possit  esse  talis  hetcrogcnia 
inter  spiritalia  qualis  invenitur  inter  liquida ;  nam  tum  demum 
haec  simulacra  per  Analogiam  non  incommode  substituentur. 

Atque  de  instaniiis  istis  suppkmenti^  quod  diximus  infor- 


*^  8ee  Aph.  48  (n),  and  the  note  upon  the  parallel  passagc  in  that 
place* 

"  The  ^spiritus  vitalis,'  it  will  be  recoUected,  was  regarded  by  Bacon  as 
composed  of  air  and  flame. 
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tnationem  ab  iis  hauncndam  csse,  quando  dcsint  instantiae 
propriae,  loco  perfHgii ;  nihilomiiius  intellij^a  volumus,  quod 
illae  ctiam  magni  sint  usus  etiam  cum  propriae  instantiae  ad- 
sint ;  ad  roborandam  scilicet  informationem  una  cum  propriis. 
Verum  de  his  exactius  dicemus  quando  ad  Adminicula  Induc- 
tionis  tractanda  sermo  ordine  dilabetur. 

XLiir. 

Intcr  praerogativas  instantiarnm  ponemus  loco  vicesimo 
Instantias  Pcrsccantes ;  quas  ctiam  Instantias  Vellicantcs  ap- 
pellare  consuevimus,  sed  diversa  ratione.  Vellicantes  enim  eas 
appcllamus,  quia  vcllicant  \\\\.t:\\^z\x\w'\,  persccantes^  quia  perse- 
cant  naturam'*":  unde  etiam  illas  quandoque  Instantias  De^ 
mocriti^*  nominamus.  Eae  suntj  quae  de  admirabili  et 
exquisita  subtilitate  naturae  intellectum  submonent,  ut  ex- 
citetur  et  expergiscatur  ad  attentioncm  ct  obscrvationcm  et 
inquisitioncm  debitam.  Exempli  gratia :  quod  parum  gut- 
tulae  atramenti  ad  tot  literas  vel  lincas  cxtcndatur ;  quod 
argentum,  cxterius  tantum  inauratum,  ad  tantam  longitudinem 
fili  inauratt  continiietur'*-';  quod  pusillus  vermiculus'"',  qualis 
xxi  cute  invenitur,  habeat  in  se  spiritum  simul  et  figuram  dis- 
similarem  partium^^;  quod  parum  croci  ctiam  dolium  aquae 
colore  inficiat ;  quod  parum  zibcthi  aut  aromatis  longe  majus 
contentum  aeris  odore  ;  quod  exiguo  suffitu  tanta  excitetur 
nubes  fumi ;  quod  sonorum  tam  accuratac  differcntiae,  qualcs 


"  '  The  injtantiae ptrseeanteit  or  ve/JicanteJ,*  says  Professor  Playfair,  'are 
those  which  fonce  us  to  attcnd  to  things  which,  from  their  subtilty  and 
minuteness,  escape  common  obsen-ation. 

'Some  of  Bacon's  remarks  on  this  subtilty  are  such  as  would  do  credit 
to  the  most  advanced  state  of  science,  and  shew  how  nuich  his  mind  was 
fitted  for  distinguishing  and  observing  the  great  and  admirable  in  the 
works  of  nature.* 

«■  Cp.  i.  51. 

■*  '  Dr.  WooIaston*s  mcthod  for  obtaining  wires  of  extreme  fineness  was 
perhaps  suggested  by  the  circumst-^ince  mentioned  in  the  text.  He  en- 
closcd  a  gold  wire  in  a  cylinder  of  silver,  drcw  them  out  togcther,  and 
then  dissulved  away  the  silver  by  means  of  warm  nitrous  acid.*  Mr.  EUis* 
note. 

^  S«e  note  42  on  ii.  34. 

•*  •  The  form  of  its  parts  dissimilar/  i.  e.  a  varied  organisation. 
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sint  voccs  articulatae,  per  aercm  undequaque  vehantur,  atque 
per  foramina  et  poros  ctiam  ligni  ct  aquae  (licet  admodum 
extcnuatae)  penctrent,  quin  ctiam  repcrcutiantur,  idque  tam 
distincte  ct  velociter ;  quod  lux  et  color,  etiam  tanto  ambitu 
et  tam  pernicitcr,  per  corpora  solida  vitri,  aquae,  et  cum  tanta 
et  tam  exquisita  varictate  imaginum  pcrmcent,  etiam  re- 
fringantur  et  rcflectantur;  quod  magncs  percorpora  omnigena, 
etiam  maxime  compacta,  operetur ;  sed  (quod  magis  mirum 
est)  quod  in  his  omnibus,  in  mcdio  adiaphoro  (quale  est  acr) 
unius  actio  aliam  non  magnopere  impediat ;  nempe  quod 
eodcm  tempore  per  spatia  acris  dcvehantur  et  visibilium  tot 
imagines'*^,  et  vocis  articulatae  tot  percussiones,  et  tot  odores 
spccificati,  ut  violae,  rosae;  etiam  calor  et  frigus  et  virtutes 
magncticac ;  oninia  (inquam)  simul,  uno  alterum  non  im- 
pcdiente,  ac  si  singula  habercnt  vias  et  mcatus  suos  proprios 
separatos,  ncque  unum  in  altcrum  impingeret  aut  incurreret. 

Solemus  tamen  utiliter  hujusmodi  instantiis  persecantihus 
subjungere  instantias,  quas  Metas  Persecationis  appellare  con- 
suevimus;  veluti  quod  in  iis,  quae  diximus,  una  actio  in  divcrso 
genere  aliam  non  pcrturbet  aut  impediat,  cum  tamen  in  eodem 
generc"''*  una  aliam  domet  et  extinguat:  vcluti,  lux  solis,  lucem 
cicindclac ;  sonitus  bombardae,  vocem ;  fortior  odor,  deli- 
catiorem;  intensior  calor,  rcmissiorem ;  lamina  ferri  interposila 
Lnter   magnetem   et  aliud    fcrrum,  opcrationem    magnetis  ^^ 


•*  This  langtiage  bcars  traces  of  the  old  doctrine,  according  to  which 
dffdppoin*,  emanations  or  iniages,  were  thrown  ofT  from  out^^ard  objecis 
and  conveyed  to  the  cyes.  The  student,  who  ts  intcrested  in  the  history 
of  this  doctrine,  wiU  find  it  curioiis  to  compare  the  language  cmployed  by- 
Bacon  in  thc  Sylva  Sylvanim,  Exps.  255-77  (E.  and  S.,  vol.  ii.  pp,  42^3j)j|1 
and  to  notc  thcre  the  inlrusion  of  the  newer  optical  thcories  on  the  old 
physical  doctrine  of  emanations,  as  inherited  from  Erapedocles  and  Demo- 
critus. 

^  This  phenomenon  is,  of  course,  due  to  tbe  fact  that,  when  a  sense  is 
highiy  stiniulatcd,  stimuli  of  a  low  power  hare  no  effcct  upon  it.  See  note 
67  on  Aph.  40. 

**  This  example  is  only  true  with  some  qualification.  A  magnet  de* 
vclopes  magnetLsm  in  iron  (this  Is  called  magnetic  inattttton),  and  hcncc  Ihe 
piece  of  iron  itself  becomes  a  magnet,  often  supporting  in  tum  another 
picce  of  iron,  and  so  on,  according  to  ihe  powcr  of  thc  magnet,  and  Ihe 
minuteness  of  the  pieces.  Tho  way  in  which  iron  filings  become  attached 
to  the  poles  of  magnets  is  a  familiar  illustration  of  this  principle.    But,  of 
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Verum  dc  his  quoquc  inter  Adminicida  Inductionis  erit  pro- 
prius  dicendi  locus. 

XLIV. 

Atque  de  instantiis  quae  juvant  sensum,  jam  dictum  est; 
quae  praccipui  usus  sunt  ad  Partcm  Informalivam.  Informatio 
enim  inclpit  a  sensu.  At  universum  negotium  desinit  in 
Opera ;  atque  quemadmodum  illud  principium,  ita  hoc  finis 
rei  est  ^^.  Sequcntur  itaquc  instantiae  praecipui  usus  ad  partem 
operativain.  Eae  genere  duae  sunt,  numero  septem  ;  quas 
universas,  generali  nomine,  Instaniias  Practicas  appcUare  con- 
suevimus.  Operativae  autcm  partis^  vitia  duo ;  totidemque 
dignitatcs  "'^  instantiarum  in  genere.  Aut  enim  fallit  opcratio, 
aut  onerat  nimis.  Fallit  operatio  maxime  (pracsertim  post 
diligcntcm  naturarum  inquisitioncm)  propter  male  dcter- 
minatas  et  mensuratas  corponim  vires  et  actiones.  Vires 
autem  et  actiones  corporum  circumscribuntur  ct  mcnsurantur, 
aut  per  spatia  loci,  aut  per  momenta  temporis,  aut  per  unionem 
quanti,  aut  pcr  pracdominantiam  virtutis"^;  quae  quatuor  nisi 
fucrint  probe  et  diligenter  pensitata,  erunt  fortasse  scientiae 
spcculatione  quidem  pukhrae,sed  opere  inactivae.  Instantias 
vero  quatuor  itidcm,  quae  huc  referuntur,  uno  nomine  Instantias 
MatJumaticas  vocamus,  et  Instantias  Mensurae, 

Onerosa  autem  fit  praxis,  vel  propter  misturam  rerum  in- 
utilium,  vcl  proptcr  multiplicationcm  instnimcntnrum,  vel 
propter  molcm  matcriae  et  corporum  quac  ad  aliquod  opus 


course,  there  are  liniits  to  magnetic  induclion,  and  Ihe  last  picce  of  iron  in 
the  scrics,  being  itselt'  so  feebly  magnetised  as  to  be  unablc  to  support 
another,  would  furnish  an  example  of  what  Bacon  nieans.  What,  however, 
he  more  probably  has  in  view  ts  the  still  more  common  casc,  wliere  the 
first  piece  of  iron  in  contact  with  the  niagnet  is  unable  to  siistain  any 
weight,  cither  from  being  itself  of  some  size,  or  from  the  feeble  power  of 
Ihe  njagnet,  or  from  a  combination  of  both  these  circumstanccs, 

^  Cp.  i.  73,  81,  ii.  3  ad  fin.,  and  the  numerous  other  passages  in  which 
this  idea  occurs. 

"  This  word  was  used  in  the  old  Logic  both  for  axioms  (propcrly  so 
called)  and  for  propositions.  See  Hamilton  on  Reid,  p.  766.  Bui,  in  this 
place,  there  is  no  doubt  that  Ihe  word  '  prerogatives/  adopted  in  Eilis  and 
Spedding's  Translation,  is  the  true  equivalent.     Cp.  end  of  this  Aphorism. 

"  The  meaning  of  this  and  the  last  phrasc  will  be  clear,  when  wc  come 
to  Aphs.  47,  48, 
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requiri  contigerint  Itaque  eae  instantiae  In  pretlo  esse  de- 
bent,  quac  aut  dirigunt  operativam  ad  ea  quae  maxime 
hominum  intersunt ;  aut  quae  parcunt  instrumentis  ;  aut  quae 
parcunt  materiae  sive  supellectili.  Eas  autem  tres  instantias 
quae  huc  pertinent,  uno  nomine  Instantias Propittas  sivc  Bene- 
volas  vocamus.  Itaque  de  his  septem  instantiis  jam  sigillatim 
dicemus ;  atque  cum  iis  partem  illam  de  Fraerogativis  sive 
Dignitatibus  Instantiarum  claudemus. 

XLV. 

Inter  praerogativas  instantiarum   ponemus    loco    vicesimo 
primo  Instantias  Virgac,  sive  Radii  '^^;   quas  etiam  Instantias 


*  Examples  of  these  *  instanccs  *  are  not  far  to  scek.  We  may  notice  the 
thermometer,  the  barometer,  the  hygrometer,  the  goniometer,  the  micro- 
meter,  thc  quadrant,  scales,  Ihe  photometer,  ihe  electromctcrj  the  thermo- 
electric  pile,  &c.  Besides  inslrunients,  we  may  also  Include  methods  of 
measurement,  such  as  that  of  double-vvcighing  or  that  of  coincidences  or 
interferences.  The  student  vvill  find  many  good  examples  both  of  instru- 
ments  and  methods  amongst  thosc  given  by  Dr.  WhewcII  in  the  Novum 
Organum  Renovatum,  bk.  \\\.  ch.  2,  or  by  Professor  Jevons  in  the  Prin- 
ciples  of  Science,  bk.  iii.  Some  interesting  remarks  on  the  subject  of 
cxact  mcasurcment,  interspcrsed  with  illustrations,  are  made  by  Sir  John 
Herschcl,  Discourse,  &c.,  §§  115-J5,  226-30,  387-9, 

Thcsc  tnstances,  it  must  be  rcmembcred,  'measure  nature'  'per  gradus 
sfatii,*  as  the  *  instantiae  curriculi '  '  per  momenta  temporis/  (See  Aph.  46 
ad  init.) 

In  speaking  of  tho  dofccts  of  Bacon's  raethod,  Professor  Playfair  says: 
*AnothtT  rcniark  I  must  makc  on  Bacon's  method  is,  that  it  does  not  give 
suflicicnt  importance  to  the  instantiae  ratUi^  or  those  which  fumish  «s  with 
acciirnte  measures  of  physical  quantities,  The  cxperimenls  of  this  class 
are  intro<Iuced  as  only  subserviont  to  practice;  they  arc,  howevcr,  of 
intinite  value  in  the  theoretical  part  of  induction,  or  for  ascertaining  the 
causes  and  essences  of  the  things  inquired  into.  Wc  have  an  instance  of 
this  in  thc  discovery  of  that  important  truth  in  physical  astronomy,  that 
the  moon  is  retained  in  her  orbit  by  the  force  of  gravity,  or  the  same 
which,  at  the  earlh's  surfacc,  makcs  a  stone  fall  to  the  ground.  This  pro- 
position,  however  it  niight  have  been  suspected  to  be  true,  could  never 
have  been  demonstratcd  but  by  such  observations  and  experiments  as 
assigned  accurate  geometrical  measurcs  to  the  quantities  compared.  The 
semidiameter  of  the  earth ;  the  velocity  of  falling  bodics  at  the  earth's 
surface;  tho  distance  of  the  moon,  and  her  velocity  in  her  orbit; — all  thosc 
four  elemcnts  must  have  becn  determirved  with  great  precision,  and  after- 
wards  compared  together  by  certain  thcorcms  deduccd  from  the  laws  of 
motion,  before  the  rehlian  bctween  the  force  which  retains  the  moon  in 
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Perlationis,  vel  dc  Non  Ultra  appellare  consacvimus.  Virtutes 
enim  rerum  et  motus  operantur  et  expcdiuntur  pcr  spatia  non 
indefinita  aut  fortuita,  sed  finita  et  certa ;  quae  ut  in  singulis 
naturis  inquisitis  teneantur  et  notentur  plurimum  intcrest 
practicae,  non  solum  ad  lioc,  ut  non  fallatj  sed  etiam  ut  niagis 
sit  aucta  et  potens.  Etenim  intcrdum  datur  virtutes  producere, 
ct  distantias  tanquam  retrahere  in  propius ;  ut  in  perspecinis. 

Atque  plurimae  virtutes  operantur  et  afficiunt  tantum  per 
tactum  manifestum ;  ut  fit  in  percussione  corporum,  ubi 
alterum  non  summovet  alterum,  nisi  impcllcns  impulsum 
tangat.  Etiam  mcdicinac  quae  exterius  applicanturj  ut 
unguenta,  emplastra,  non  exercent  vires  suas  nisi  per  tactum 
corporis.  Denique  objccta  sensuum  tactus  et  gustus  non 
feriunt  nisi  contigua  organis. 

Sunt  et  aliae  virtutcs  quae  operantur  ad  distantiam,  verum 
valde  exiguam,  quarum  paucae  adhuc  notatae  sunt,  cum  tamcn 
plures  sint  quam  homines  suspiccntur:  ut  (capicndo  cxempla 
ex  vulgatis)  cum  succinum  aut  gagates"'-'  trahunt  paleas ; 
bullac  approximatae  solvunt  bullas';  medicinae  nonnullae 
purgativae  cliciunt  humorcs  ex  alto^  ct  hujusmodi.  At 
virlus  illa  niagnctica  per  quam  ferrum  et  magnes,  vel  magnetes 
invicem'',  coeunt,  operatur  intra  orbem  virtutis  ccrtumj  sed 

her  orbit,  and  that  which  drau^s  a  stone  to  the  ground,  could  posisibly  be 
discovcred.  The  discovery  also,  when  made,  carried  with  it  the  evidcnce 
of  demonstration  ;  so  that  here,  as  in  many  other  cases,  the  instantiae  radii 
arc  of  the  utmost  importance  in  the  theoretical  part  of  Physics.' 

Again,  aftcr  spcaking,  in  a  passage  which  is  well  worth  the  altcntion  of  the 
student,  of  the  generalisations  accumplishcd  by  the  mcthods  of  geometry, 
he  adds:  'This  can  only  happen  when  the  cxpcriments  afford  accurate 
measures  of  Ihe  quaiitities  concemed,  lilce  the  instantiae  ra^iiiy  curriculi^ 
&c,;  and  Ihis  advantage  of  admilting  generalisation  wilh  so  much  certainty 
is  one  of  their  properties,  of  wliich  it  does  not  appear  that  evcn  Bacon 
himself  was  awarc.' 

••  *  Amber  or  jct.' 

*  Sec  note  65  on  Aph.  35. 

*  *  Bacon  hcrc  spcalcs  in  accordance  with  the  medical  theory  in  which 
the  brain  i^  the  origin  and  scat  of  thc  rhcum,  which  dcsccnds  from  thcnce 
and  produces  discase  in  other  organs — a  theory  prescrved  in  the  word 
catarrb.  Certain  purgatives  wcre  supposed  to  draw  the  rheum  down.' 
Mr.  Ellis*  note, 

'  On  Ihe  mutua!  attraction  of  magnets  for  one  another,  see  Gilbert,  De 
Magncte,  lib.  i.  cap.  5, 
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parvum  ;  ubi  contra,  si  sit  aliqua  virtus  magnetlca  emanans 
ab  ipsa  tcrra  (paulo  nimirum  intcriorc*)  supcr  acum  ferream, 
quatcaus  ad  verticitatem,  operatio  fiat  ad  distantiam  magnam. 
Rursus,  si  sit  aliqua  vis  magnetica  quae  operetur  per  con- 
scnsum  intcr  globum  terrae  et  ponderosa^,  aut  intcr  globum 
lunae  et  aquas  maris'*  (quae  maxime  credibilis  videtur  in 
fluxibus  et  refluxibus  semi-menstruis),  aut  inter  coelum  steU 
latum  ct  planctas,  per  quam  evocentur  et  attollantur  ad  sua 
apogaca^;  hacc  omnia  operantur  ad  distantias  admodum 
longinquas.  Inveniuntur  et  quaedam  inflammationes  sive 
conccptioncs  flammac,  quae  fiunt  ad  distantias  bene  magnas, 
in  aliquibus  materiis  ;    ut  refcrunt  de  naphtha   Babylonica*. 


*  'A  littie  below  Ihe  surface,'  Cp,  Gilbert,  De  Majfnete,  !ib.  i.  cap.  17  : 
'  Talis  igitur  nobis  est  telbis  in  interioribus  partibus,  magneticam  homo- 
genicam  riaturam  habcns,'  &c, 

The  cirth  inay  be  compared  with  an  imTfiense  magnet,  whose  poles, 
though  varialile,  approach  more  or  less  nearly  to  the  tcrrestrial  poles,  and 
whose  neutral  hnc  cuts  the  equator  at  very  acutc  angles. 

*  Cp.  W.  36  (j)  and  37,  with  notes. 

'  See  ii.  35  and  36  (1),  witb  nuLcs.  In  botb  thcse  places,  he  is  speaklng 
of  the  cbb  and  flow  which  takes  place  twice  a  day.  Hcrc,  hc  spcalcs  of 
the  spring  and  ncap  tides,  each  of  which  occurs  twice  a  monlh,  namely  at 
ncw  and  fiill  moon  and  at  the  first  and  last  quartcrs,  respectively. 

It  is  curions  to  notc  Bacon*s  change  of  opinion  with  regard  to  the  cause 
of  thcse  scmi-menstrual  phenomena  ;  for  in  the  De  Fluxu  ct  ReBuxu 
Maris,  writtcn  bcfore  or  not  long  after  161 6,  he  rejects  ihe  hypothesis 
of  the  influence  of  the  moon,  using,  as  his  main  argument,  the  fact  thal, 
when  the  moon  is  in  oppositc  conditions,  namely  new  and  full  moon,  the 
same  tidal  phenomena  take  pUce.  '  Et  multa  alia,'  he  adds,  '  adduci  possint 
quae  hujusmodi  dominalionum  phantasias  destruant,  et  eo  potius  rcra 
dcdiicant,  ut  cx  materiae  passionibus  calholicis  et  primis  rerum  coagmen- 
tationibus  consensus  illi  oriantur,  non  quasi  alterum  ab  altero  regatur,  sed 
quod  utrumque  ab  iisdem  originibus  ct  concausis  emanet.*  E.  and  S., 
vol.  iii.  p.  53. 

On  the  semi-diurnal  ebb  and  flow,  it  will  be  rcmcmbercd,  B^con  was 
probably  inclincd  to  adopt  an  entirely  differcnt  theory.  See  note  54  on 
Aph.  35. 

'  Note  thls  curious  suggestion,  that  the  motions  of  the  planets  are  due 
to  the  magnetic  atti-action  of  Ihe  coelum  stellatum.  Cp.  Thema  Cocli 
(E.  and  S.,  vol.  iii.  p.  779)  :  *  Aflfirmant  motum  magneticum  sive  congregati- 
vum  vigcre  in  astris,  ex  quo  ignis  ignem  evocat  et  attoUit.*  I  am  not 
aware  whether  this  idca  is  to  be  found  in  any  other  writer. 

'  Sce  Herodotus,  i.  179;  Strabo,  xvi.  i  (Ed.  Gasaubon,  p.  743);  Pliny, 
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Calores  etiam  inslnuant  sc  pcr  distantias  amplas,  qiiod  etiam 
faciunt  frigora;  adeo  ut  liabitantibus  circa  Canadam  moles 
sive  massac  glacialcs,  quac  abaimpuntur  et  natant  per 
oceanum  septentrionalem  et  dcfeamtur  pcr  Atlanticum  versus 
illas  oras,  percipiantur  et  incutiant  frigora  e  longinquo.  Odores 
quoque  (licet  in  his  videatur  semper  esse  quaedam  cmissio 
corporea'')  operantur  ad  distantias  notabiles;  ut  cvcnire  solet 
navigantibus  juxta  litora  Floridae,  aut  etiam  nonnulla  His- 
paniae,  ubi  sunt  sylvae  totae  ex  arboribus  Iimonum,  aran- 
tiorum  ^",  ct  hujusmodi  plantamm  odoratarum,  aut  fruticcs 
rorismaritii,  majoranae,  ct  similium  ^*.  Postremo  radiationes 
lucis  et  impressiones  sonorum  operantur  scilicet  ad  dlstantias 
spatiosas. 

Vcrum  hacc  omnia,  utcuuque  opcrentur  ad  distantias  parvas 
sive  magnas,  operantur  certe  ad  finitas  et  naturae  notas,  ut 
sit  quiddam  Non  Ultra:  idque  pro  rationibus,  aut  molis  seu 
quanti  corporum ;  aut  vigoris  et  dcbilitutis  virtutum ;  aut 
favoribus  et  impedimcntis  mediorum ;  quae  oninia  in  com- 
putationem  venire  et  notari  debent.  Quinctiam  mcnsurae 
motuum  violentorum  (quos  vocant),  ut  missilium,  tormentorum, 
rotarum,  ct  simillum,  cum  hac  quoque  manifcsto  suos  habeant 
limitcs  ccrtos,  noltandac  sunt. 

Inveniuntur  etlam  quldam  motus  et  virtutes  contrariae  illis, 
quae  operantur  pcr  tactum  et  non  ad  distans;  quae  operantur 
scilicet  ad  distans  ct  non  ad  tactum;  et  rursus,  quae  operantur 
remisslus   ad    distantiam  minorem  et   fortius   ad   distantiam 

ii.  1D5  (109),  scct.  335,  xxiv.  17  (101),  sect.  158;  Plutarch's  Life  of  Alex- 
ander,  ch.  55. 

•  This  supposition  is,  of  course,  right,    Cp,  Cogitationes  De  Natura 
Rcrum,  E.  and  S.,  vol,  iii.  pp.  15,  16;  Sylva  Sylvarum,  Exp.  834.     In  the 
latter  passage,  he  says:  '  It  is  true  that  some  woods  of  oranges,  and  heaths 
of  roscmary,  will  smeil  a  great  way  into  thc  sea,  pcrhaps  twcnty  miles/ 
^^  This  is  probably  a  misprint  for  aurantiorum,  oranges. 
*'  Mr.  EUis  refers  to  Paradise  Lost,  iv.  99  (it  should  be  155,  &c.) : 

'As  whcn  to  those  who  sail 
Beyond  the  Cape  of  Hope,  and  now  are  past 
Mozambic,  off  at  sea  North-East  winds  blow 
Sabcan  Odours  from  the  spicy  shore 
Of  Arabie  the  blest,  with  snch  delay 
Well  pleas'd  Lhey  slacfc  their  course,  and  raany  a  League 
Cheer'd  with  the  grateful  smell  old  Ocean  smiles,* 
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majorem.  Etcnim  visio  non  bene  transigitur  ad  tactum,  sed 
indiget  nicdio  ct  distantia^.  Licet  meminerim  me  audisse 
ex  rclatione  cujusdam  fide  digni»  quod  ipsc  in  curandis 
oculorum  suorum  cataractts  (erat  autem  cura  talis,  ut  im- 
mitteretur  festuca^^  quaedam  parva  argentca  intra  primam 
oculi  tunicam,  quae  peliiculam  illam  cataractae  removeret 
et  tnideret  in  angulum  oculi)  clarissime  vidisset  festucam 
illam  supra  ipsam  pupillam  moventcm.  Quod  utcunque 
verum  esse  possit,  manifestum  cst  majora  corpora  non  bene 
aut  distincte  ccrni  nisi  in  cuspide  coni,  coeuntibus  radiis 
objecti  ad  nonnullam  distantiam  '*.  Quin  etiam  in  aenibus 
oculus  melius  cernit  remoto  objecto  paulo  longius,  quam 
propitis  ^'''.  In  missilibus  autcm  certum  cst  percussionem  non 
fieri  tam  fortem  ad  distantiam  nimis  parvam,  quam  paulo 
post"*.  Haec  itaque  ct  slmilia  in  mcnsuris  motuum  quoad 
distantias  notanda  sunt. 

Est  et  aliud  genus  mensurae  localis  motuum,  quod  non 
praetermittendum   est.     lllud   vero   pertinet   ad   motus   non 

"  Cp.  Sylva  Sylvarum,  Exp.  272,  where  the  same  story  about  the 
opcration  for  cataract  is  told.  Therc  is,  I  am  laformcd,  no  intrinsic 
improbability  in  it, 

On  the  power  of  accommodation  by  which  the  eye  adapts  itsclf  to 
varialions  in  the  distances  of  objects,  the  student»  who  is  not  already 
acquainted  with  the  stnicture  of  the  eye  and  the  phenomena  of  the  sense 
of  vision,  may  consult  Ganofs  Physics,  yth  Ed.,  §§  582-3,  or  Carpentcr*s 
Physiolo^',  4th  Ed.,  §  877,  It  gener.illy  rcquires  a  great  effbrt  to  see 
very  near  ohjccts,  and  at  a  certain  distance  from  the  cye,  varying  with 
different  persons  and  with  the  size  and  colour  of  tbe  objects,  tbe  image  oq 
Ihe  retina  becomes  blurred. 

"  A  needle. 

"  Sc.  froni  the  object  itself,  notfrom  the  retina  of  the  eye,  whicb  would 
be  absurd. 

"  This  is  true,  as  a  general  rule.  '  We  commonly  meet  with  myopia 
(short-sightedness)  in  young  persons,  and  wtth  pressbyopia  (long-sighted- 
ness)  in  old  :  but  this  is  by  no  means  the  invarlable  rule ;  for  even  aged 
persons  are  sometimcs  "short-sighted,"  and  "  long-sightedness '*  is  occa- 
sionally  mct  with  amongst  the  young.'     Dr.  Carpentcr,  Physiology,  §  879, 

^^'  While  the  ball  is  travelling  upwards,  the  velocity  diniinishes  instead  of 
increasing,  and  so,  contrary  to  what  Bacon  supposed,  Ihe  initial  velocity  is 
greater  than  the  velocity  at  any  other  point  on  the  upward  patb.  A 
projectile  traces  a  parabola,  and  it  may  easily  be  shown  Ihat  the  velocity  at 
any  point  of  the  parabola  is  that  which  would  be  acquircd  in  falling  from 
the  direclrix. 
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progressivos,  sed  sphaericos ;  hoc  est,  ad  expansionem  cor- 
poruin  in  majorem  sphaeram,  aut  contractioncm  in  minorem, 
Inquircndum  enim  est  inter  mensuras  istas  motuuni,  quantam 
compressionem  aut  extensionem  corpora  (pro  natura  ipsorum) 
facile  ct  libcntcr  patiantur,  et  ad  quem  tcrminym  rcluctari 
incipiant,  adco  ut  ad  cxtrctnum  Nati  Ultra  fcrant ;  ut  cum 
vesica  inflata  comprimitur,  sustinet  illa  compressionem  non- 
nullam  aeris,  sed  si  major  fueritj  non  patitur  acr,  sed  rumpitur 
vesica. 

At  nos  hoc  ipsum  subtiliore  experimento  magis  exacte  pro- 
bavimus.  Accepimus  enim  campanulam  ex  mctallo,  Icviorcm 
scilicet  et  tcnuiorem,  quali  ad  excipiendum  salem  utimur ; 
camque  in  pelvini  aquae  immisimus,  ita  ut  deportarct  secum 
aerem  qui  continebatur  in  concavo  usque  ad  fundum  pelvis. 
Locaveramus  autem  prius  globulum  in  fundo  pelvis,  super 
quem  campanula  imponcnda  esset.  Quare  illud  evenicbat, 
ut  si  globulus  ille  esset  minusculus  (pro  rationc  concavi), 
reciperct  sc  acr  in  locum  minorcm,  et  contrudcrctur  solum, 
non  extruderctun  Quod  si  grandioris  essct  magnitudinis 
quam  ut  aer  libenter  cederet»  tum  acr  majoris  pressurae 
impaticns  campanulam  ex  aliqua  parte  clevabat,  et  in  bullis 
ascendebat. 

Etiamadprobandum  qualemextensionem"  (non  minus  quam 
compressionem)  pateretur  aer,  tale  quippiam  practicavimus. 
Ovum  vitrcum  acccpimus,  cum  parvo  foramine  in  uno  extremo 
ovi.  Aercm  perforamen  exuctione  forti  attraximus,  et  statim 
digito  foramen  illud  obturavimus,  et  ovum  in  aquam  immersi- 
mus,  ct  dcin  difjltum  rcmovimus.  Aer  vero  tensura  illa  pcr 
exuctionem  facta  tortus  et  magis  quam  pro  natura  sua  dilata- 
tus,  ideoquc  se  recipere  et  contrahere  nitcns  (ila  ut  si  ovum 
illud  in  aquam  non  fuisset  immersumj  aerem  ipsum  traxisset 
cum  sibilo),  aquam  traxit  ad  tale  quantum  qualc   sufRccre 


"  Thus,  Bacon  recognised  the  Elasticity  of  Air,  but,  as  Dr.  Whewell 
rcmarks  (Hisiory  of  thc  Indiictive  Sciences,  bk.  x.  ch.  \.  sect.  1),  the 
broad  facts  which  exhibit  this  phenomenon  are  tolcrably  evident.  It 
is  the  reduction  of  them  to  law  and  ineasurement  which  has  constituted 
thc  meril  of  the  rcscarches  of  Boyle  and  olhcrs.  At  thc  same  time, 
BacoD  ought  to  have  the  credit  of  the  curiosity  wbich  be  felt  on  this 
subject,  and  of  the  idca  of  instituting  cxperiments  on  it. 
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possct  ad  hoc,  ut  aer  antiquam  rccuperaret  sphaeram  sive  di- 
mensionem  *^ 

Atque  certum  est  corpora  tenuiora  (quale  est  aer)  pati  con- 
tractioncm  nonnullam  notabilcm,  ut  dictum  cst ;  at  corpora 
tangibilia  (quale  est  aqua)  multo  aegrius  et  ad  minus  spatium 
patiuntur  compressionem.  Qualem  autem  patiatur,  tali 
cxpcrimcnto  inquisivimus. 

Fieri  fecimus  [^flobum  ex  plumbo  cavum,  qui  duas  cirdter 
pintas  vinarias  contincret ;  cumquc  satis  per  latera  crassum, 
ut  majorcm  vim  sustineret.  In  illum  aquam  immisimus,  per 
foramen  alicubi  factum;  atque  foramen  illud,  postquam  globus 
aqua  impletus  fuisset,  plumbo  liquefacto  obturavimus,  ut 
globus  deveniret  planc  consolidatus.  Dcin  globum  forti 
malleo  ad  duo  latcra  advcrsa  complanavimus ;  ex  quo  necesse 
fuit  aquam  in  minus  contrahi,  cum  sphaera  fig^rarum  sit 
capacissima.  Deindc,  cum  malleatio  non  amplius  sufficeret, 
aegrius  sc  rccipiente  aqua,  moJendino*'*  seu  torculari  usi 
sumus ;  ut  tandem  aqua,  impatiens  pressurae  ulterioris,  per 
solida  plumbi  (instar  roris  delicati)  exstillaret.  Postea, 
quantum  spatii  per  eam  compressionem  imminutum  foret 
conipLitavimus ;  atque  tantam  compressioncm  passam  esse 
aquam  (sed  violcntia  magna  subactam)  intclleximus^'*. 

*"  *This  explanation  is  wholly  unsatisfactory.  The  principle  upon 
which  the  true  explanation  depends,  namely  the  pressure  of  the  atmo- 
sphere,  was,  it  seems  tolerably  certaln,  first  suggested  by  Torricelli. 
If  the  esperiment  were  performed  in  vacuo,  no  water  would  enter  the 
egg,  unless  the  egg  were  plungcd  to  a  considerable  depth  into  the  water, 
or  unlcss  thc  \*acuum  within  it  wcrc  more  perfcct  than  could  be  produced 
in  the  manner  described.'     Mr.  Ellis'  note. 

The  two  preceding  experiments,  thoiigh  rough,  when  compared  wjtii 
more  recent  proofs,  miist  be  admitted  as  afTording  evideDce  of  the  com- 
pressibilily  and  elasticily  of  air. 

"  A  Low  Latin  word  for  a  mill.  See  Du  Cange,  and  cp.  Historia 
Ventorum,  E.  and  S.,  voK  ii.  pp.  64-5,  It  is  here,  as  Mr.  Ellis  observes, 
used  for  a  prcss. 

*■*  Cp.  Aph.  50,  Modus  Secundus,  and  Historia  Densi  el  Rari,  E.  and  S., 
vol.  ii.  pp.  299-100.  From  a  comparison  of  these  passages  with  that  in 
the  text,  it  is  plain  that  Bacon  imagined  the  experiment  to  be  successful, 
and  that  hc  had  thercby  provcd  the  compressibihty  of  water.  The  fact 
that  the  water  exuded  through  the  pores  of  the  lead  ought,  however,  to 
have  shown  bim  that  the  experimeat  was  one  which  could  not  be  relied 
upon. 
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At  solidiora,  sicca»  aut  niagis  conipacta,  qualia  sunt  lapides 
et  ligna,  necnon  mctalla,  multo  adhuc  minorem  comprcssionem 
aut  extensionem,  et  fcre  imperceptibilem  ferunt-^;  sed  vcl 
fractione,  vel  progrcssione,  vcl  aliis  pertentationibus  se  Hberant : 


'This/  says  Mr.  EUis,  '  is  perhaps  the  most  reinarkable  of  B;jcon*s 
cxpcrimcnts ;  and  il  is  singiilar  that  it  was  so  little  spoken  of  by  sub- 
sequent  writers,  Nearly  fitty  years  after  the  publicatioti  of  the  Novum 
Organum,  an  account  of  a  similar  experiment  was  piihlished  by  Megalotti, 
who  M*as  sccretary  of  the  Accademia  del  Cimento  at  Klorcnce  ;  and  it  has 
sincc  becn  familiarly  known  as  thc*  Florentine  experiment.  I  quote  his 
account  of  it.  '  Facemmu  lavorar  di  gctto  una  grandc  ma  sottil  palla 
d*argento,  e  quelhi  ripiena  d' acqua  raffreddata  col  ghiaccio  scrramo  con 
.saldissime  vitc.  Di  pot  cominciammo  a  marlcllaria  leggiermente  pcr  ogni 
verso,  onde  ammaccato  rargcnto  (il  quale  per  ta  sua  crudeaza  non  com- 
porta  d*assottigliarsi  e  dislendersi  come  farebbe  Toro  raflinato,  o  ii  piotnlw, 
o  altro  metallo  piij  dolce)  veniva  a  ristrignersi,  e  scemare  la  sua  interna 
capacita,  senza  c!ie  l'  acqua  patisse  una  minima  compressione,  poiche  ad 
ogni  colpo  si  vidca  trasudare  pcr  tntti  i  pori  del  metallo  a  guisa  d'argcnto 
vivo  il  quale  da  alcuna  pelle  premuto  minutainente  sprizzassc.' — Saggi  di 
natnrali  Espericnzc  fattc  nell'  Accadcmia  del  Cimento,  p.  204,  Firenzc,  1667. 
The  writer  goes  on  lo  remark  that  the  absolute  incompressibilily  of  w.iler 
is  not  provcd  by  Ihis  experiment,  but  mcrely  that  it  \s  not  to  be  com- 
pressed  in  the  roanner  described.  But  ttie  expcriment  is  on  other  grounds 
inconchisive. 

'  It  is  to  be  rcmarked  that  Lcibnitz,  Nouveaux  Essais,  in  mentioniDg  the 
Florentine  experinient,  says  that  the  globe  was  of  gold  (p.  229,  Erdmann), 
whereas  the  Florenline  acadcinicianfi  cxpressly  ».ay  why  thcy  preferrcd 
silver  to  cither  gold  or  lead.' 

Notwithstanding  thc  unsatisfactory  character  of  these  experiinents,  the 
compressibility  of  liqiiids  has  been  fully  demonstrated  by  Canton,  Ooistcd, 
and  others.  For  an  account  of  the  pien^omftrrj  the  inslrumcnt  which  is 
used  for  measuring  the  amount  of  comprcssibility  of  variuus  l  quids,  see 
Ganofs  Physics,  7th  Ed.,  ^  94.  Ether  is  much  more  comprcssiblc  Ihan 
water,  and  fresh  water  distinctly  more  so  than  sea  waler.  In  general,  the 
dcnsest  iiquids  are  those  least  capabie  of  compression. 

*'  Comprcssibility  sccms  to  be  an  univcrsal  property  of  matter,  being  at 
once  a  conscqucnce  and  a  proof  of  porosity.  The  compressibilty  of  solids, 
though  much  less  than  that  of  gascs,  is  grcater,  often  much  groater,  than 
that  of  liquids.  *  It  is  found  in  all  degrees.  CioLhs,  papcr,  cork,  woods 
are  amongst  the  most  compressible  of  solid  substances.  Melals  arc  so  also 
to  a  grcat  extent,  as  is  proved  by  the  process  of  coining,  in  which  th'? 
metal  receives  the  impression  from  the  die.  There  is,  in  most  cases,  a 
limit  bcyond  which,  whcn  thc  prcssure  is  increased,  bodies  are  fraclurcd  or 
reduced  to  powder.'    Ganofs  Physics,  §  i6, 
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ut  in  curvationibus  ligni  aut  metalli,  hoiologiis  moventibus  per 
complicationem  laminae,  misailibus,  mallcationibus,  et  innu- 
merisaliis  motibLis  apparet.  Atque  haec  omnia  cum  mensuris 
suis  in  indagatione  naturae  notanda  et  exploranda  sunt,  aut 
in  certitudine  sua,  aut  pcr  acstiniativas,  aut  per  comparativas, 
prout  dabitur  copia. 

XLVI. 

Inter  praerogattvas  instantiannn  ponemus  loco  vicesimo 
secundo  Instantias  Cnrriculi-^^  quas  etiam  Instantias  ad 
Aquani  appellare  consuevimus  ;  sumpto  vocabulo  a  clepsydris 
apud  antiquos,  in  quas  infundebatur  aqua,  loco  arenae.  Eae 
mensurant  naturam  per  momenta  temporis,  quemadmodum 
Instaiiiiae  Virgac  per  gradus  spatii.  Omnis  enim  motus  sive 
actio  naturalis  transigitur  in  tempore;  alius  velocius,  alius 
tardius,  scd  utcunquc  momcntJs  ccrtis  ct  naturae  notis.  Etiam 
illae  actiones  quae  subito  vidcntur  opcrari,  ct  in  ictu  oculi  (ut 
loquimur),  deprehenduntur  recipere  majus  ct  minus  quoad 
tcmpus  '^^. 

Primo  itaque  videmus  restitntiones  corporum  coelestium 
fieri  per  tenipora  numerata ;  etiam  fluxus  et  refluxus  maris. 
Latio  autem  gravium  versus  terram  ct  levium  vcrsus  ambitum 
coeli  fit  pcr  certa  momenta,  pro  rationc  corporis  quod  fertur, 
et   medii^*.      At    velificationes    navium,    motus    animalium, 

^  Ainonpst  Ihc  instruments  which  fumish  examples  of  this  *  Instance,' 
we  may  adduce  the  dial,  the  pendulum,  Ihe  clock,  the  watch,  the  chron- 
omctcr,  thc  clectric  clocfc,  the  transit  in^trumcnt,  &c.,  and,  amongst 
methods,  the  various  divisions  of  ttmc»  the  personal  equalion  as  employed 
in  astronomtcal  (  bservatories,  thc  modes  of  calculating  the  velocity  of 
sound,  light,  electricity,  &c.  Mr,  Kitchin  rcmarks  vcry  wcll  that  the 
various  applications  of  the  Infinitcsimal  Calculus  aflord  a  good  illustralion 
both  of  this  and  of  the  last  Aphorism. 

The  vorks  rcferred  to  in  thc  first  note  to  tlie  last  Aphorism,  will  also 
serve  for  the  illnstration  of  this. 

**  'Glaring  instances*  of  this  statement  would  be  light  and  conducted 
electricity. 

■*  *«^T«i  hi  yt  ^iiTToi/  rA  TrXrtov  itvta  rrvp  tov  tknrropor,  Ka\  r«TQ»  9«  TrdXty 
utraiTat  6  Tr^e/uv  xpvtroi  Kai  o  /joXiiSdot'  6fioitaf  di  Kot  tuv  oXXui'  (iui<rrov  r^y 
i\6vTwv  ^apo^.     Arist.  De  Coelo.  iv.  2  (p.  509  b.  13-15), 

Comparcjinaddition  to  the  passage  towards  theend  of  thcncxt  Aphorism, 
De  Augmentis,  v.  2  (E.  and  S..  vol.  1.  p.  625):  '  Variatio  Experimenti  fit 
tertio  in  Quanio;  clrca  quod  diligens  admodum  est  adhibenda  cura,  cum 
boc  multi  circumstent  errores.    Crcdunt  enim  homines,  aucta  aut  muItipU- 
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perlationes  missilium,  omnes  fiunt  itidem  per  tempora  (quan- 
tum  ad  summas)  niimerabilia.  Calorem  vero  quod  attinet, 
videmus  pueros  per  hyemcm  manus  in  flamma  lavare,  nec 
tamcn  uri ;  ct  joculatorcs  vasa  plena  vino  vel  aqua,  per  motus 
agiles  et  aequales,  vcrtere  deorsum  et  sursum  recuperare,  non 
effuso  liquore ;  et  niulta  hujusmodi.  Ncc  niinus  ipsae  com- 
pressiones  et  dilatationes  ct  cruptiones  corporum  fiunt,  aliac 
velocius,  aliae  tardius,  pro  natura  corporis  ct  motus,  sed  per 
momenta  certa.  Quinetiam  in  explosione  pluriiim  bombard- 
arum  simul,  quae  exaudiuntur  quandoque  ad  distantiam 
triginta  milliarium,  pcrcipitur  sonus  prius  ab  iis  qui  prope 
absunt  a  loco  ubi  fit  sonitus,  quam  ab  iis  qui  longe"'.     At 

cata  quantitate,  pro  rata  augeri  aut  multiplicari  virtutem.  Et  hoc  fere 
postulant  el  supponunt,  tanquani  res  sit  niathematicae  cujusdam  certitu- 
dinis;  quod  omnino  falsissimum  est.  Glohus  pJumbeus  tinius  librae  a  lurri 
demihsws  (puta)  dtcem  pulsuum  spatio  ad  terram  descendit:  nura  globus 
duarum  librarum  (in  quo  impetus  istc  motus,  quem  vocant,  naturalis  dupli- 
cari  dcbct)  spatio  quinque  pulsuum  Lcrram  feriel?  At  ille  aequali  fere 
teniporc  dcscendet,  neque  accelerabitur  jfixta  rationem  Quanti.*  These 
passagcs,  though  Bacon  makes  no  reference  to  Galileo,  shew  plainly  enough 
Ihat  he  had  given  up  the  old  Peripatetic  and  Scholastic  doclrine  (for  which 
sec  my  Inductive  Logic,  jrd  Ed.,  p.  256),  that  hcavy  bodies  fall  to  the  earth 
in  times  inversely  proportiona!  to  thcir  weights,  or,  in  othcr  words,  that 
Iheir  velocities  are  dircctly  proportiona!  to  their  weights.  This  doctrinc, 
Ihough  for  a  long  time  obstinalely  adhcred  to  by  his  opponents,  had  been 
cxploded  by  Galileo  by  mcans  of  ihc  cxperiments  which  he  made  from  the 
leaning  towcr  of  Pisa  about  1590.  He  mainiained  (and  rightly)  that  all 
bodies,  whatever  iheir  weight,  would,  if  we  could  remove  the  resistance  of 
Ihe  air,  fall  through  equal  vertical  spaces  in  equal  times.  See  Dialogo  dei 
Massimi  Sistemi,  Giornata  Scconda,  Florentinc  Ed.  of  18^2,  vol.  i.  pp.  345- 
46;  also  Sennones  de  Motu  Gravium,  vol.  xi.  pp.  48-9.  The  doctrine, 
which  Galileo  combatcd,  pleaded  for  itself  thc  authority  of  Aristcitle.  See 
the  passage  above  quoted,  and,  with  rcference  to  the  proportion,  DeCoelo, 
iii.  a  (p.  3or  b.  1-17). 

It  is  almost  superfluous  to  add  that  Bacon  is  right  in  making  the  *ratio 
medii '  an  element  in  the  enquiry,  The  diffcrences  in  tlie  velocities  of 
bodies  falling  through  the  same  vertica!  sijaces  are,  in  fact,  entirely 
determined  by  the  various  media  through  which  the  t>odies  fall  and  the 
diffcrent  relations  subsisting  between  the  two. 

"  Cp.  the  very  interesting  passagcs  on  thc  motion  and  velocity  of  Sound 
in  Sylva  Ryivarmn,  Exps.  207-1 1,  wherc  Bacon  proposes  an  experimcnt  for 
the  purpose  of  determining  the  rate  at  which  sound  movcs.  In  principlc, 
the  experiment,  which  consists  in  comparing  the  time  of  secing  a  lijiht  with 
Ibat  of  hearing  a  sound^  is  the  same  as  tbat  from  which  the  velocity  of 
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in  visu  (cujus  actio  est  pernicissima)  liquct  etiam  rcquiri  ad 
eum  actuandum  momenta  certa  temporis  :  idque  probatur  ex 
iis  quae  propter  motus  velocitatem  non  cernuntur ;  ut  ex 
latione  pilae  ex  sclopeto  -**.  Velocior  enim  est  praetervolatio 
pilae  quam  impressio  speciei  ejus  quae  deferri  poterat  ad 
visuni. 

Atquc  hoc,  cum  similibus,  nobis  quandoque  dubitationem 
peperit  plane  monstrosara  ^' :  vidclicct,  utrum  cocli  sereni 
et  stellati  facies  ad  idem  tempus  cernatur  quando  vere  existit, 
an  potius  aliquanto  post ;  et  utrum  non  sit  (quatcnus  ad 
visum  coclestium)  non  minus  tcmpus  verum  et  tempus  visum, 
quam  locus  verus  et  locus  visus,  qui  notatur  ab  astronomis  in 
parallaxibus^**.  Adco  incredibile  nobis  videbatur.  species 
sive  radios  corporum  coelestium  per  tam  immensa  spatia 
milliarium  subito  deferri  posse  ad  visum  ;  sed  potius  debere 
eas  in  tcmpore  aliquo  notabili  delabi.  Vcrum  illa  dubitatio 
(quoad   majus   aliquod   intcrvallum    temporis    inter    tempus 


sound  has  been  actu^Iy-  ascertained.  This  ia  dry  air  and  at  o^^C  is  about 
X093  ft.  in  a  sccomi. 

Tliere  are  inaiiy  storles  of  Ihe  distances  at  which  sounds  have  been 
hcard.  Thc  firing  at  Watcrloo  is  said  to  have  becn  hcard  at  Dover,  and 
sometime^  the  reports  of  cannon  or  volcanocs  are  said  to  have  been  carncd 
distanccs  of  200,  or  evcn  300  miles. 

"  This  incapacity  is  due  partly  to  the  colour  of  the  ball  (for  wc  do  sec  a 
rocket),  partly  to  the  fact  Ihat  the  eye  cannot  adjust  itself  with  sufficient 
rapidily  to  Jts  constantly  changing  positions. 

Note  again^  in  the  language  of  the  next  sentence,  the  Iraces  of  the  oid 
theor)'  of  "sensible  spccies.'     Cp.  Aph.  43  and  notc  93. 

^  It  is  almost  ncedless  to  say  that  this  'dubitatio  plane  monstrosa'  has 
becn  amply  justified.  'Tbe  mcasuremcnt  of  the  Velocity  of  1'ght,*  says 
Profcssor  Playfair,  'and  thc  wondcrful  conscquenccs  arising  from  it,  are 
the  bcst  commentarits  on  this  passa^e,  and  the  highest  etilogy  ou  its 
Author.' 

Taking  the  vclocity  of  light  at  190,000  miles  a  sccond,  it  requires 
8"'  18»  to  traverse  a  scmi-diameter  of  ihe  earth's  orbit.  Krom  Ihis  it  is 
faiculatcd  that  tlie  light  which  the  vcry  ncarest  fixcd  stars  send  us  must 
take  at  hast  3^  years  to  reach  us,  w hiie  the  light  of  some  of  the  stars  in  Ihe 
^alaxy  must  have  occupied  more  than  2000  years  in  travclling  over  Ihe 
distancc  which  scparatcs  them  from  our  own  syslem.  Sce,  for  morc 
dctiiiled  informaiion,  Herschers  Astronomy,  loth  Ed.,  §§  8ot-i, 

^  On  parallax  and  the  correclions  for  it,  see  Herschel's  Astronomy, 
§§  538-43. 
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vcrum  et  visiim)  postea  plane  evanuit":  reputantibus  nobis 
jacturam  illam  infinitam  et  diminutionem  quanti,  quatcnus 
ad  apparcntiam,  inter  corpus  stellae  verum  et  specicm  visam, 
quaecausaturadistantia;  atque  simul  notantibus  ad  quantam 
distantiam  (sexaginta  scilicct  ad  minimvim  millianorum) 
corpora,  eaque  tantum  albicantia,  subito  hic  apud  nos  cer- 
nantur;  cum  dubium  non  sit  lucem  coclestium,  non  tantum 
albedinis  vividum  colorcm,  verum  ctiam  omnis  flammae  (quae 
apud  nos  nota  est)  luccm,  quoad  vigorcm  radialionis,  multis 
partibus  cxcederc.  Etiam  immensa  illa  velocitas  in  ipso 
corpore,  quae  cemitur  in  motu  diurno  (quac  etiam  viros  graves 
ita  obstupefecit  ut  mallent  credere  motum  terrae^^),  facit 
motum  illum  ejaculationis  radiorum  ab  ipsis  (licct  celeritate, 
ut  diximus,  mirabilem)  magis  credibilcm.  Maxime  vero 
omnium  nos  niovit,  quod  si  intcrponcretur  intervallum  tcmporis 
aliquod  notabile  inter  verilatem  ct  visum,  foret  ut  spccies 
pcr  nubes  interim  orientes  et  similcs  medii  perturbationes 
intercipercntur  saepenumero,  et  conrunderentur'",  Atque  de 
mensuris  tcmporum  simplicibus  hacc  dicta  sint. 

Vcrum  non  solum  quaerenda  est  mcnsura  mottium  ct  actio- 
num  simpliciter,  scd  multo  magis  comparative:  id  cnim  cximii 
cst  usus,  et  ad  plurimaspectat.  Atque  vidcmus  flammam  ali- 
cujus  tormcnti  ignci  citius  ccrni,  quam  sonitus  audiatur;  licet 
nccesse  sit  pilam  prius  aerem  percutere,  quam  flamma  quac 


"  We  hardly  know  which  to  admire  most,  the  felicity  of  Bacon's  con* 
jecture  or  the  perverted  ingenuity  of  thc  argijmcnts  by  which  he  attempts 
to  explain  it  away.  Thc  first  argument  shews  what  a  strangely  inadequate 
notion  he  had  of  the  distance  of  the  fixed  stars  from  us. 

*"  This  passage,  even  if  it  stood  alone,  would  shew  prctty  plainly  that 
Bacon  did  not  believe  in  the  diumal  motion  of  the  earth.  Cp.  Aph.  36  (a), 
and  note  86;  also  Introduction,  pp.  34-5. 

"'  I  think  that  Bacon  miist  herc  have  in  mind  cosmtcal  clouds,  in  the 
intcrstellar  spaces,  not  ordjnary  or  acriai  clouds.  The  argumcnt  is  that 
thc  light  nf  the  stars,  if  it  took  a  lonp  time  for  its  transmission,  would  bo 
frequently  stoppcd  by  varioiis  obstacles  in  the  sky,  whereas,  on  a  clear 
night,  we  invariably  sce  thc  stnrs  whcrc  we  expect  to  find  Ihcm.  At  the 
same  time,  it  must  be  confcssed  thal,  if  there  were  such  obstacles  as  I  am 
supposing  Bacon  to  contcmplate,  the  light  mighl  somctimes  be  interceptcd, 
however  instantancous  its  transmission.  There  is,  thcn,  an  undoubted 
difiiculty  in  the  passage,  though  it  does  not  appear  to  mv  so  great  as  it 
sccms  to  appcar  lo  Mr.  Spedding. 
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pone  erat  exire  potuerit ;  fieri  hoc  autem  propter  velociorcni 
transactionem  motus  lucis,  quam  soni,  Videmus  etiam  species 
visibiles  a  visu  citius  cxcipi  quam  dimitti^-;  unde  fit  quod 
nervi  fidium,  digito  impulsi,  duplicentur  aut  triplicentur  quoad 
speciem,  quia  species  nova  recipitur,  antequam  prior  demit- 
tatur'^^;  cx  quo  ctiam  fit,  ut  annuH  rotati  videantur  globosi, 
et  fax  ardens,  noctu  velociter  portata,  conspiciatur  caudata. 
Etiam  ex  hoc  fundamento  inaequalitatis  motuum  quoad 
velocitatem,  excogitavit  Galilacus^"*  causam  fluxus  et  rcfluxus 
maris  ;  rotantc  terra  velocius,  aquis  tardius  ;  ideoque  accumu- 
lantibus  se  aquis  in  sursum,  et  deinde  per  viccs  se  remittentibus 
in  deorsum,  ut  dcmonstratur  in  vasc  aquac  incitatius  movcnte. 
Scd  hoc  commentus  est  concesso   non   concessibili '"   (quod 


"  The  reteiition  of  images  on  the  retiiia.  of  the  eye  is  a  fainniir  pheno- 
menon,  of  which  the  reader  will  casily  supply  himself  with  instances.  The 
duration  of  the  persistence  varies  with  the  intensity  of  the  light  and  the 
sensitiveness  of  thc  organ.  *M.  Plateau  has  investigated  the  duralion  of 
the  impression  by  numcrous  methods,  and  has  found  that  it  is  on  the 
average  half  a  sccond.  •  •  •  A  great  number  of  pieccs  of  apparatus  are 
foundcd  on  the  persistence  of  sensation  on  the  retina.  Such  are  the 
thauniatrope,  the  phenakistoscope,  Faraday^s  wheel,  the  kaleiUopbone.' 
Ganofs  Physics,  %  588  (8th  Ed.,  §  fioy). 

**  Mr,  EUis  says  that  '  in  the  case  of  vibrating  strings  Bacon*s  cxplana- 
tion  is  not  altogelher  complctc.  The  distinct  or  quasi-distinct  images  to 
which  hc  refcrs  correspond  to  limiting  positions  of  the  vibrating  string.* 

"  *This  account  of  Galileo^s  theory  of  the  tides  is  inaccur^tc.  In  this 
theory  the  tidcs  are  caused  by  the  varying  velocity  of  dillcrent  points  of 
the  earth's  surface,  arising  from  the  composition  of  the  earth's  two 
molions,  namely  that  about  its  axis,  and  that  in  its  orbit.  Bacon  does  not 
sccm  to  have  perceived  that  both  these  motions  are  esscntial  to  the 
cxplanation.  That  the  earth's  being  in  motion  might  be  the  cause  of  the 
tides,  had  been  suggested  bcforc  the  timc  of  Galileo  by  Cacsalpinus  in  ihe 
Quaestiones  Peripatcticae,  iii.  5.  It  is  odd  that  Palritius,  in  giving  an 
account  of  all  the  theories  which  had  in  his  time  been  devised  to  explain 
the  cause  of  the  tides  (see  his  Paiicosmia,  I.  a8),  does  not  mention 
Caesalpinus\  though  it  was  publishcd  some  years  before  his  own  work. 
GaJileo  perhaps  alludes  to  Caesalpinus  in  his  lettcr  to  Cardinal  Orsino, 
dated  8th  January,  16 16.  See,  for  retnarks  on  Caesalpinus'  doclrine,  Ihe 
Problcmata  Marina  of  Casmann,  publishcd  in  1596.  Casmann*s  own 
theory  is  that  uf  expansion.'  Mr.  Ellis*  note.  See  also  my  notcs  on 
Aph.  36  (i).  GaIilco*s  Thcory  of  Ihc  Tides  will  be  found  stated  at  leDgth 
in  his  Dialogo  dei  Massimi  Sistcmi,  Giomata  Quarta. 

"^  See  note  30  above  on  tbis  subject.    In  the  present  pas&age,  Bacon 
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terra  nempe  moveatur))  ac  etiam  non  bene  informatus^  de 
occani  motu  scxhorario. 

At  exemplum  hujus  rci  de  qua  agitur,  vidclicct,  dc  compa- 
rativis  mensuris  motuum,  neque  solum  rei  ipsius,  sed  et  usus 
insignis  ejus  (de  quo  paulo  antc  loquuti  sumus),  eminet  in  cu- 
niculis  subtcrrancis,  in  quibus  collocatur  pulvis  pyrius ;  ubi 
immensae  moles  terrae,  aedificiorum,  et  similium^  subvertuntur, 
et  in  altum  jaciuntur,  a  pusilla  quantitate  pulveris  pyrii  ^"^, 
Cujus  causa  pro  ccrto  illa  cst,  quod  motus  dilatationis  pulvcris, 
qui  impcllit,  multis  partibus  sit  pernicior,  quam  motus  gravi- 
tatis  per  quem  fieri  possit  aliqua  rcsistentia ;  adeo  ut  primus 
motus  perfunctus  sit,  antequam  motus  adversus  inceperit ;  ut 
in  principiis  nuUitas  quaedam  sit  rcsistentiac.  Hinc  etiam  fit, 
quod  in  omni  missih^  ictus,  non  tam  robustus  quam  acutus  et 
celer,  ad  pcrjationcm  pottssimum  valcat,  Ncquc  ctiam  fieri 
potuissct,  ut  parva  quantitas  spiritus  animalis'"*  in  animalibus, 
praesertim  in  tam  vastis  corporibus  qualia  sunt  balaenae  aut 
elcphanti,  tantam  molem  corpoream  flcctcrct  ct  regcrct,  nisi 
proplcr  vclocitatem  motus  spiritus,  et  hcbetudincm  corporeac 
molist  quatcnus  ad  expedicndam  suam  rcsistentiam. 

Denique,  hoc  unum  ex  praecipuis  fundamentis  est  experi- 
mentorum  magicorum,  de  quibus  mox  diccmus'^^' ;  ubi  scilicct 
parva  moles  materiac  longc  majorem  supcrat  ct  In  ordinem 
rcdigit :  hoc,  inquam,  si  ficri  possit  anteversio  motuum  per 
velocitatcm  imius,  antcquam  alter  se  expediat. 

Postremo.  hoc  ipsum  Prius  et  Posterins  in  omni  actione 
naturali  notari  debct ;  vcluti  quod  in  infusione  rhabarbari  *^* 
cliciatur  purgativa  vis  prius,  astrictiva  post ;   simile  quiddam 


may  mcan  nothing  morc  than  that  Galilco  assumcd  what  rcquircd  to  be 
proved. 

'•  See  thc  passage  on  the  Tidcs  in  Aph.  36  (i). 

^'  In  describing  Blasting,  as  Mr.  Kitchin  observes,  Bacon  confuscs  the 
resistancc  ot"  inertia  with  thc  force  of  gravity.  There  is  in  these  cases  no 
'  anticipation  of  motiun,'  '  antevcrsio  motus,'  as  Bocon  cails  it  here  and  in 
Aph.  51. 

*"  On  Bacon*s  curious  conccption  of  '  Spirit,'  cp.  Aph.  40  and  the  other 
passages  refcrred  to  in  the  notes  on  that  Aphorism, 

"  See  Aph.  51. 

*"  Rhubarb.    Cp,  Sylva  Sylvarum,  Exp.  19. 
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ctiam  in  infusione  violarum*^  in  acetum  experti  sumus;  ubi 
primo  excipitur  suavls  et  delicatus  floris  odor;  post,  pars 
floris  magis  tcrrca,  quae  odorem  confundit.  Itaque  si  in- 
fundantur  violae  per  diem  integrum,  odor  multo  languidius 
excipitur:  quod  si  infundantur  per  partem  quartam  horae 
tantum,  et  extrahantur;  et  (quia  paucus  est  spiritus  odoratus 
qui  subsistit  in  vlola)  infundantur  post  singulas  quartas  horae 
violae  novae  et  recentes  ad  sexies ;  tum  demum  nobilitatur 
infusio,  ita  ut  licet  non  manserint  violac,  utcunque  renovatae, 
plus  quam  ad  sesquihoram,  tamen  permanserit  odor  gratis- 
simus,  et  viola  ipsa  non  infcrior,  ad  annum  integrum. 
Notandum  tamen  est,  quod  non  sc  colligat  odor  ad  vires 
suas  plenas,  nisi  post  mensem  ab  infusione.  In  distillationibus 
vero  aromatum  maceratorum  in  spiritu  vini  patet  quod  surgat 
primo  phlegma  aqueum  et  inutlle,  deinde  aqua  plus  habens 
ex  spiritu  vini,  deinde  post  aqua  plus  habens  cx  aromate. 
Atque  hujus  generis  quamplurlma  inveniuntur  in  distiliatio- 
nibus  notatu  digna.     Vcrum  hacc  sufficiant  ad  exempla. 

XLVII. 

Inter  praerogativas  instantiarum  poncmus  loco  vicesimo 
tcrtio  Instantias  Quanti^  quas  etiam  Doscs  Naturae  (sumpto 
vocabulo  a  Medicinis)  vocare  consuevimus*^.  Eae  sunt  quae 
mcnsurant  virtutcs  per  Qnanta  corporum,  et  indicant  quid 
Quantum  Corporis  faciat  ad  Modum  Virtutis.  Ac  primo 
sunt  quaedam  virtutes  quae  non  subsistunt  nisi  in  quanto 
cosmico,  hoc  est,  talt  quanto  quod  habeat  consensum  cum  con- 
fiLjuratione  ct  fabrica  univcrsi.  Tcrra  cnim  stat ;  partes  ejus 
cadunt.    Aquae  in  maribus  fluunt  et  refluunti  in  fluviis  minimc. 


•"  Cp.  Sylva  Sylvarum,  Exp.  17. 

**  These  'instantiae*  are  peculiarly  valuable  in  medicine.  The  whole 
Pharmacopocia,  in  fact,  is  an  illustration  of  thcm,  See  some  very  in- 
tcrcsting  remarks  on  thc  Doscs  of  Medicinal  Subslances  and  the  circum- 
stances  by  which  Iheir  elTccts  are  modifie<i  in  Dr,  Paris*  Pharmacologia, 
9th  Ed.,  pp.  453-67,  and  cp.  pp.  130-5. 

The  law  of  definite  prcportions  in  chcmistry  might  be  brought  under 
this  head  of  instanccs,  without  doing  much  violence  to  them,  lliough,  of 
coursc,  Bacon  had  himself  no  conception  of  it. 

In  connection  with  this  Aphorism,  the  student  may  again  consult 
ilcrichers  Discourse,  &c.,  §§  115-6. 


Z/i?.  //.  47. 
D, 


5" 


nisi  per  ingrcssum  maris.  JJemdc  ctiam  omnes  fcre  virtutes 
particulares  sccLiriduni  multum  aut  par\'um  corporis  opcranlur. 
Aquac  largae  non  faciic  corrumpuntur;  cxiguac  cito.  Mustum 
ct  cervisia  maturcscunt  longc  citius,  ct  fiunt  potabilia,  in  utribus 
par\'is,  quam  in  doliis  magnis.  Si  herba  ponatur  in  majore 
portione  liquoris,  fit  infusio,  magis  quani  imbibitio^'*;  si  in 
minore,  fit  imbibitio,  magis  quam  iiifusio,  Aliud  igitur  ci^ga 
corpus  humanum  est  balncum,  aliud  lev^is  irroratio.  Etiam 
parvi  rorcs  in  acre  nunquam  cadunt^"*,  sed  dissipantur  et  cum 
aerc  incorporantur,  Et  viderc  est  in  anhclitu  super  gemmas, 
parum  illud  humoris,  quasi  nubeculam  vcnto  dissipatam,  con- 
tinuo  solvi.  Etiam  frustum  ejusdcm  magnctis  non  trahit 
tantum  fcrri,  quantum  magnes  intcger.  Sunt  ctiam  virtutcs 
in  quibus  parvitas  qnanti  magis  potest ;  ut  in  pcnetrationibus, 
stylus  acutus  citius  pcnetratj  quam  obtusus  ;  adamas  punctu- 
atus  sculpit  in  vitro  ;  ct  similfa. 

Verum  non  hic  morandum  cst  in  indcfinitls,  scd  ctiam  de 
rationibus  qnanti  corporis  crga  modum  virtutis  inquirendum. 
Proclive  enim  forct  credere^  quod  rationes  quanti  rationes 
virtutis  adaequarent ;  ut  si  pila  plumbca  unius  unciae  caderet 
in  tali  temporc,  pila  unciarum  duarum  dcberet  cadere  duplo 
cclcrius,  quod  falsissimum    cst*\     Nec   eaedem   rationcs   in 


**  Bjr  this  word  is  meant  the  absorption  of  the  liquor  by  the  herb. 

*'  Bacon  was,  of  coursc,  ignorant  of  the  true  theory  of  Dcw,  for  which 
sec  Dr.  Wells'  reniarkable  Memoir  on  the  Theory  of  Dew,  rcprinted  by 
Longmans  and  Co.,  in  1866.  Somc  account  of  Dr.  WcIIs*  rescarches  is  givcn 
in  Herschers  Discnurse  on  the  Study  of  Natural  Pljilosophy,  §§  163-9,  and 
in  Mill's  Logic,  bk.  iii.  ch.  9.  §  3. 

The  following  curious  passagc  in  thc  Historia  Dcnsi  ct  Rari  (E.  and  S., 
vol.  ii.  p.  391)  is,  pcrhaps,  worlh  transcribing :  '  Rores  matutini  sunt  pro- 
culdubio  vapores,  qui  in  aerem  purum  non  crant  plene  dissipati  et  versi, 
sed  haercbant  imperfccte  misti,  doncc  pcr  frigora  noctis,  praesertim  in 
rcgione  media  quam  vocant  acris,  fucrint  rcpcrcussi,  ct  in  aquam  condea- 
sati.*     For  anolher  interesting  passage,  sce  Sylva  Sylvanim,  Kxp.  8r. 

"  This  passage,  compared  with  De  Augmentis,  v.  a  (E.  and  S.,  vol.  i, 
p.  625),  shews  pretly  conclusively  that  Bacon  was  acquaintcd  with  thc 
experiments  on  falling  bodics  madc  by  Galileo  from  the  leaning  tower  of 
Pisa,  Ihough  he  nowhere  mentions  Ga!iIeo*s  name  in  connection  with  them. 
Indeed,  the  passage  at  thc  beginning  of  the  second  paragraph  in  the  last 
Aphorism  seems  to  shew  Ihat  he  was  eithcr  imperfectly  acquainted  with 
thesc  cxperiments  or  that  he  did  not  altogcthcr  accept  thc  conclusions 
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omni  genere  virtutuni  valent,  sed  longe  diversae.  Itaque  hae 
mcnsurae  ex  rcbus  ipsis  pctcndae  sunt,  et  non  ex  verisi- 
militudine  aut  conjecturis  ^'^ 

Denique  in  omni  inquisitione  naturae  Quantuvt  corporis 
requiratur  ad  aliquod  ctfcctum,  tanquam  dosis,  notandum ; 
et  cautiones  de  Nhnis  et  Paruvi  aspogendae. 

XLVIII. 

Inter  pracrogativas  instantiarum  ponemus  loco  vicesimo 
quarto  Instantias  Luctae ;  quas  etiam  Instantias  Praedoini» 
nanitae  appcHarc  consuevimus*'.  Eae  indicant  pracdomi- 
nantiam  et  cessionem  virtutum  ad  invicem ;  et  quae  ex  illis 
sit  fortior  ct  vincat,  quac  infirmior  ct  succumbat.  Sunt  enim 
motus  et  nixus  corporum  compositi,  dccompositi,  et  complicati, 
non  minus  quam  corpora  ipsa.  Proponemus  igitur  primum 
spccies  praecipuas  motuum  sive  virtutum  activarum ;  ut 
magis  perspicua  sit  ipsarum  comparatio  in  robore,  et  exinde 
demonstratio  atque  designatio  instantiarum  luctae  et  prae- 
dominaniiac. 

drawn  from  them.  On  the  whole  subject,  see  note  34  on  the  last 
Aphorism. 

**  1  he  nccesslty  of  bcaring  ia  inind  Bacon's  cautioit  is  well  iltustrated  in 
the  casc  of  the  expansion  of  watcr,  as  wcll  as  of  bismuth  and  the  casting- 
metals  generally,  which  are,  at  certain  tcmperatures,  an  exception  to  the 
general  law  that  boclics  cxpancl  with  every  incrcase  in  tcmpcrature.  In 
a  casc  like  this,  mere  analogy  might  easily  deceive  us.  See  my  Inductivc 
Logic,  3rd  Ed.,  pp.  137-8. 

*^  *  By  an  oversight,*  as  Mr.  Kitchin  remarks,  '  Bacon  gives  the  same 
second  name  to  these  Instances  as  hc  does  to  the  third  class  (Aph.  24), 
n.imeiy,  "instantiae  ostensivae  •  *  •  quas  etiam  ehicescentias,  sive  instan- 
tias  liberatas  et  prafdominantis,  appellare  cgnsuevimus." '  By  comparing 
the  two  sets  of  instances,  it  wiil  be  seen,  however,  that  the  word  is  used  in 
tolally  dlfferent  senscs, 

These  '  Instanliae  Luctae  *  or  *wrestling  instanccs  '  (as  they  are  besl 
callecl)  comprise  what  Bacon  conccived  to  be  the  various  conflicting  kinds 
of  motion.  The  discussion,  as  well  as  hls  use  of  the  term  *  Motion,'  will 
often  be  found  to  be  vague  and  unsatisfactory.  The  indestructibility  of 
mattcr  ('  motus  antitypiae  matcri.ie  *)  and  even  the  property  of  inertia 
itsclf  (*  moLus  dccubitus,  sive  motus  exhorrentiae  motus  'I  are  included 
by  him  undcr  this  generic  namc.  Motion,  I  nced  hardly  say,  oughl^ 
strictly  speaking,  lo  be  useU  ia  the  sense  of  *change  of  place,*  though 
it  may  legitimately  be  applied  to  changes  in  the  relative  positions  of  the 
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(1)  Motus  Primus  sit  Motus  Antitypiae^^  materiae,  quae 
inest  in  singiiHs  portionibus  cjus ;  pcr  quem  plane  annihilari 
non  vult :  ita  ut  nulluni  incendium,  nullum  pondus  aut 
depressio,  nulla  violentia,  nulla  denique  actas  aut  diuturnitas 
tcmporis  possit  redigere  aliquam  vel  minimani  portionem 
matcriae  in  nihilum  ;  qutn  illa  ct  sit  aliqutd,  et  loci  aliquid 
occupet,  et  se  (in  qualicunque  necessitate  ponatur),  vel 
formam  mutando  vel  locum,  liberet,  vel  (si  non  detur  copia) 
ut  est  subsistat ;  neque  unquam  res  eo  dcveniat,  ut  aut  nihil 
sit,  aut  nullibi  *^  Quem  motum  Schola  (quae  sempcr  fere 
et  denominat  et  definit  res  potius  per  effectus  et  incommoda 
quam  per  causas  intcriores)  vcl  dcnotat  pcr  illud  axioma, 
quod  Duo  corpora  non  possint  csse  in  uno  locp ;  vel  vocat 
motum  Ne  fiat  pemtratio  dimefisioftum  ^^  Neque  hujus 
motus  cxempla  proponi  consentaneum  est:  inest  cnim  omni 
corpori. 

(3)  Sit  Motus  Secundus,  Motus  (queni  appcllamus)  Ncxus ; 
per  quem  corpora  non  patiuntur  sc  ulla  cx  partc  sui  dirimi  a 
contactu  alterius  corporis,  ut  quae  mutuo  nexu  et  contactu 
gaudcant  Qucm  motum  Schola  vocat  Motum  Ne  detur 
vaeuum^^ ;  veluti  cum  aqua  attrahitur  sursum  exuctione,  aut 


parts  of  a  body  (for  instance,  of  the  molecules)  as  well  as  to  changes  of 
place  of  ihe  enlire  body  iiself.  The  vague  use  of  Ihe  terni  '  Molion  *  dates 
froin  Aristolle  downwards,  Aquinas,  in  the  Summa,  rrpcatedly  says  that 
any  oj>eration  whatcver  maj'  'sccundum  similitudinem  *  bc  called  motion. 

This  AphoriMn  was  included  in  the  little  volume,  entilled  Historia 
Naturalis  ct  Experimcntalisj  &c^  pubtished  at  Lcyden  in  1638.  Sce  la- 
troductiun,  p.  143,  notc  62. 

**  Motion  of  reaction,  resistancc,  or  impenetrability.  Cp.  the  use  of  the 
verb  nvriTvntiM  in  Arist.  Meteorologica,  ii.  8  (p.  368  a.  3),  iii.  1  (p.  370  b. 
18,  and  371  a.  25).  In  Sextus  Empiricus,  Pyrrh.  Hypol.  bk.  iii.  ch.  5,  the 
incotnprchcnsibility  of  body  is  fouuded  on  the  incomprehensibility  of  a*Ti- 
Twrtd,  and  that  on  the  incomprehcnsibility  of  touch. 

***  The  'Motus  Anlitypiae'  or  Indestructibility  of  mattcr  is  cxprcsscd  in 
the  adage  'in  niliilum  nil  posse  reverti,'     See  ii.  40,  pp.  490-1,  with  notes 
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*"  Cp.  ii.  36  (6).  If  thcre  could  be  two  bodies  in  one  place,  one  of  them 
would  be  annihilated,  which  is  a  contradiction  in  terms.  Hence,  both  the 
axioms  hcre  refcrred  to  imply  the  indesiructibility  of  matter, 

"  In  the  Phaenomeiu  Universi  (E.  and  S.,  vol.  iii.  p.  704)  this  is  callcd 
'Motus  successionis,  quem  motum  nc  detur  vacuum  appellant.* 

On  Bacon*s  rejectioD  of  a  vacuum,  and  bis  ootion  of  '  Nature's  abhor- 
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perfistulas;  caro  pcr  vcntosas '^^  ;  aut  cum  aqua  sistitur  nec 
cffluit  in  hydriis  pcrforatis,  nisi  os  hydriae  ad  immittendum 
aereni  aperiatur;  ct  innumera  id  genus. 

(3)  Sit  Motus  Tertius,  Motus  (quem  appellamus)  Liber- 
tatis^^ ;  per  quem  corpora  se  liberare  nituntur  a  pressura 
aut  tcnsura  praeter-naturali,  et  rcstituerc  se  in  dimensum 
corpori  suo  convcnicns.  Cujus  motus  etiam  innumera  sunt 
exempla :  veluti  (quatenus  ad  liberationem  a  pressura)  aquae 
in  natando,  acris  in  volando  ;  aquae  in  remigando,  aeris  in 
undulationibus  ventorum ;  laminae  in  horologiis.  Nec  in- 
elegantcr  sc  ostendit  motus  aeris  compressi  in  sclopettis 
ludicris  pucrorum,  cum  alnum  aut  simile  quiddam  excavant, 
ct  infarciunt  fnisto  alicujus  radicis  succulentae,  vel  similium, 
ad  utrosque  fines ;  dcinde  per  cmbolum '^^  trudunt  radiccm 
vcl  hujusmodi  farcimentum  in  foramen  altcrum ;  unde  emit- 
titur  ct  ejicitur  radix  cum  sonitu  ad  foramcn  altcrum,  idque 
antequani    tangatur    a    radice    aut    farcimento    citimo,    aut 


rence  of  a  vacunm,'  cp,  i.  66  ad  fin.,  ii.  8  ad  init.,  with  the  notes  on 
Ihosc  pa«agcs.  Mr.  Ellis,  in  his  Preface  to  thc  Historia  Densi  et  Rari 
(E.  and  S.,  vol.  ii.  p.  238)^  remarks  on  the  change  which  Bacon*s  opimons 
seem  to  havc  undcrgone  on  this  subject  bctwcen  writing  thc  Cogilationes 
dc  Rerum  Natura  and  Ihc  cssay  on  thc  fable  of  Cupid  on  the  one  hand, 
and  the  Historia  Densi  et  Rari  and  the  Novum  Organum  on  Ihe  olher. 
In  the  'Canoncs*  appcndcd  to  the  former  of  these  two  last  works 
(E.  and  S.,  vol.  ii.  p.  30 j)  he  says:  *  Non  est  vacnum  \x\  natura,  nec 
congregatum  nec  interniistum,'  But  curiously  cnough,  notiaHthstanding 
other  passages  in  thc  Novum  Organum  to  the  contrary,  he  speaks  doubt- 
fully  towards  the  end  of  this  present  Aphorism :  *  Utrum  vero  motus 
nexus  sit  invincibilis,  adhuc  hacremus.  Ncquc  enim  pro  certo  affinna- 
verinius,  utrum  detur  vacuum,  sive  coacer\'atum,  sivc  perniistum.*  See  my 
notes  on  Ihts  p.issage  (notes  61,  62,  pp.  554-5). 

"*  Cupping-glasses.  The  process  of  cupping  has  been  explained  in 
note  49  on  Aph.  55.  It  may  be  remarked  of  all  thc  phenomena  refcrrcd 
to  in  this  section  that  their  explanation  dcpcnds  on  a  knowledge  of  the 
laws  of  atmospheric  pressure.     Of  these,  Bacon  was  ignoranl. 

"  By  the  *  Motus  Libertatis*  Bacon  means  whal  in  modem  Physics 
is  catlcd  Elasticity,  a  property  common  to  all  matter.  It  is  the  property 
in  virtue  of  whlch  bodics  resume  their  original  form  or  volume,  when  ihe 
force  which  altered  that  form  or  volume  ceases  to  act,  It  may  bc 
developed  in  bodies  by  pressure,  by  Iraction  or  pulling  ('tensura'),  by 
flexion  or  hcnding,  and  by  torsion  or  twisting. 

■*  tfifioKoi,  licre  uscd  for  a  ramrod. 
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embolo  ".  Quatenus  vero  ad  liberationem  a  tensura,  ostcndit 
se  hlc  motus  in  acrc  post  cxuctioncm  in  ovis  vitrcis  rema- 
nente^^,  in  chordis,  in  corio,  et  panno,  rcsilientibus  post 
tensuras  suas,  nisi  tensurae  illae  per  moram  invaluerint,  etc. 
Atque  hunc  motum  Schola  sub  nomine  Motus  ex  Forma  Eie- 
menti'"'  innuit:  satis  quidem  inscitc,  cum  hic  motus  non  tantum 
ad  aeremj  aquam,  aut  flammam  pertineat,  sed  ad  omnem  diver- 
sitatemconsistentiae;  ut  h*gni,  ferri,  plumbi,  panni,  mcmbranae, 
etc,  in  quibus  singula  corpora  suac  habcnt  dimcnsionis  modu- 
lum,  et  ab  eo  aegre  ad  spatium  aliquod  notabile  abnpiuntur. 
Verum  quia  motus  iste  Hbertatis  omnium  est  maxime  obvius, 
et  ad  infinita  spectans,  consultum  fuerit  eum  benc  et  perspicue 
distinguere.  Quidam  enim  valde  neGjIigenter  confundunt  hunc 
motum  cum  gemino  illo  motu  antiiypiae  et  nextis ;  libera- 
tioncm  scilicct  a  pressura,  cum  motu  antitypiae ;  a  tensura, 
cum  motu  nexus;  ac  si  ideo  ccderent  aut  sc  dilatarent  corpora 
comprcssa,  n^  sG<\ucxet\xv  penetraiio  dimeHsiomim  ;  ideo  resili- 
rent  et  contraherent  se  corpora  tensa,  ne  sequerctur  vacuttm, 
Atqui  si  aer  comprcssus  se  vellet  rccipcrc  in  dcnsitatcm  aquac, 
aut  lignum  in  densitatem  lapidis,  nil  opus  (oTct  pettetratiottc  di^ 
mensiontftn  ;  ct  nihilominus  longc  major  possct  esse  comprcssio 
illorum,  quam  illa  ullo  modo  patiuntur.  Eodem  modo  si  aqua 
se  dilatare  vellet  in  raritatem  aeris,  aiit  lapis  in  raritatem  ligru, 
non  opus  foret  vacuo ;  et  tamen  longe  major  posset  fieri  ex- 
tensio  eorum,  quam  illa  ullo  modo  patiuntur.  Itaque  non 
reducitur  rcs  zA  pettctratiottcttt  dittiertsiontitn  et  vaciiutn,  nisi  in 
ultimitatibus  condensationis  et  rarefactionis ;  cum  tamen  isti 
motus  longe  citra  eas  sistant  ct  versentur,  ncquc  aliud  sint 
quam  desidcria  corporum  conscrvandi  se  in  consistentiis  suis 
(sive,  si  malinti  in  formis  suis),  nec  ab  iis  recedendi  subito,  nisi 
per  modos  suaves  ac  per  consensum  alterentur.     At  longe 


"  Tbis  example  also  illustrates  the  amount  of  prcssure  which  may  be 
produccd  by  the  comprcssion  of  air.  Champagnc  bottlcs,  soda-water 
bottles,  &€.,  are  familiar  illustrations  of  the  same  fact. 

"  He  alludes  here  to  Ihe  unsatisfactory  cxpcrimcnt  m.idc  with  thc  glass 
eggs,  mentioned  in  Aph.  45.  As  l  have  said  t>efore,  he  was  not  aware  that 
the  pheiiomena  there  descnbed  are  due  to  the  prcssure  of  the  atmosphcre. 

*^  By  this  expression  is  meant  the  lendency  of  each  of  the  Elcmcnts  to 
prescrve  or  recovcr  Ihe  consistency  which  is  proper  to  jt. 
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magis  necessarium  est  (qula  multa  secum  trahit),  ut  intimetair 
hominibus,  motum  violentum  (quem  nos  mechankumy  Demo- 
critus,  qui  in  motibus  suis  primis  expediendis  etiam  infra  me- 
diocres  philosophos  ponendus  est,  motum  plagae^^  vocavit)  nil 
aliud  csse  quam  Motum  Libertatis,  sctlicet  a  compresstonc  ad 
relaxationem.  Etenim  in  omni  sive  simplici  protrusione  sive 
volatu  per  aerem,  non  fit  summotio  aut  latlo  localis,  antequam 
partcs  corporis  praeter-naturaliter  patiantur  et  comprimantur 
ab  impeilcnte.  Tum  vero  partibus  aliis  alias  per  successionem 
trudcntibus,  fertur  totum " ;  nec  solum  progrediendo,  sed 
ctiam  rotando  simul ;  ut  etiam  hoc  modo  partes  se  liberarc, 
aut  magis  ex  aequo  tolerare  possint  Atque  de  hoc  motu 
hactenus. 

(4)  Sit  Motus  Quartus,  motus  cui  nomen  dedimus  Motus 
Hylcs^ :  qui  motus  antistrophus  cst  quodammodo  Motui, 
de  quo  diximus,  Libertatis.  Etenini  in  Motu  Libertatis, 
corpora  novum  dimensum  sive  novam  sphaeram  sive  novam 
dilatationcm  aut  contractionem  (haec  enim  verborum  varietas 
idem  innuit)exhorrentj  respuunt,  fugiunt,  et  resilirc  ac  veterem 
consistentiam  recuperare  totts  viribus  contendunt.  At  contra 
in  hoc  Motu  Hyles,  corpora  novam  sphaeram  sivc  dimcnsum 
appctunt ;  atque  ad  illud  libcnter  et  propere,  et  quandoque 
valcntissimo  nixu  (ut  in  pulvere  pyrio)  asplrant.  Instrumenta 
autem  hujus  motus,  non  sola  certe,  sed  potcntissima,  aut 
saltem  frcquentissima,  sunt  calor  et  frigus.  Exempli  gratia  : 
aer,  si  per  tensuram  (velut  per  exuctionem  in  ovis  vitreis*') 
dilatetur,  magno  laboret  desiderio  seipsum  restituendi.     At 


"  See  note  5fi  on  Aph.  55,  pp.  452-3.  It  is  cwrioxis  to  find  Bacon  in  thc 
prcsent  passage  depreci.iting  Democritus,  whom  he  usually  rates  so  higfaly. 

"  Cp.  Aph.  36  (6),  where  he  adopts  the  same  explanation  of  the  moUon 
of  projcctilcs,  '  motiis  missilrum.' 

*"  By  Ihis  •  motus  '  is  meant  the  tendency  of  matter  to  assume  and  retain 
a  new  forni,  by  means  of  expansion  or  contraction,  in  conlrast  to  its 
tendency,  as  noticed  in  tlio  last  section,  to  revert,  after  any  temporary 
changc,  to  its  original  form. 

"  On  this  cxamptcr  cp.  last  section  and  see  note  18  on  Aph.  45.  The 
pressure  of  the  atmosphere  (with  which  Bacon  was  unacquaintcd)  would 
cause  the  air  to  risc  within  the  egg,  till  the  enclosed  air  assunied  the  same 
density  as  that  without  it. 
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admoto  calore,  e  contra  appetit  dilatari,  et  concupiscet  *^-* 
novani  sphaeram.  et  transit  et  migrat  Jn  illam  Hbentcr, 
tanquam  in  novam  formam  (ut  loquiintur) ;  nec  post  dila- 
tationem  nonnullam  de  reditu  curat,  nisi  per  admotionem 
frigidi  ad  cam  invitctur ;  quae  non  reditus  est,  sed  trans- 
mutatio  rcpctita.  Eodcm  modo  ct  aqua,  si  per  compressioncm 
arctetur,  recalcitrat '^ ;  et  vult  fieri  qualis  fuit,  scilicet  latior. 
At  si  interx^-eniat  frigus  intensum  ct  continuatum,  mutat  se 
sponte  sua  et  libenter  in  condensationcm  glacici ;  atque  si 
plane  continuetur  frigus,  nec  a  teporibus  intcrrumpatur  (ut 
fit  in  spcluncis  et  cavernis  paulo  profundioribus),  vertitur  in 
crystallum'"'*  aut  matcriam  similcm,  nec  unquam  rcstituitur. 

(5)  SitMotusOuintus,  Motus  Continuationis^'^^,  Intelligimus 
autem  non  contiuuationts  simplicls  et  primariae,  cum  corpore 
aJiquo  altero  (nam  ille  est  Motus  Nexus) ;  sed  continuationis 
sui,  in  corporc  ccrto.  Certissimum  enim  cst,  quod  corpora 
omnia  solutionem  continuitatis  exhorreant;  alia  magis,  alia 
minus,  sed  omnia  aliquatenus.  Nam  ut  in  corporibus  duris 
(veluti  chalybis,  vitri)  reluctatio  contra  discontinuationcm  est 


"  This,  which  is  the  rcading  of  the  First  EUilion,  is  altered  in  the 
Second  to  concupiscit,  obviously  thc  right  wofd. 

^  Cp.  Bacon's  abortive  experiment  on  the  leaden  globe,  as  described  in 
Aph.  45. 

"  See  Pliny,  Nat.  HisL  xxxvif.  3  (9),  sect  2j  (where  he  says  'glaciem 
esse  certum  est,  unde  nomen  Graeci  dedere '),  and  Seneca,  Nat.  Ciiiaest, 
iii.  J5  ad  fin.  Solinus  (Polyhislor,  cap.  15  ad  fin.)  combats  this  opinion. 
Mr.  Ellis  says:  *  Though  this  account  of  Ihe  origin  of  cryslals  is  of  course 
erroneous,  yet  thcre  is  a  class  of  crystals  which  have  becn  shown  to  occnpy 
the  same  volume  which  their  water  of  crystallisalion  would  occupy  in  the 
state  of  ice;  so  that  their  other  comtituents  may  in  some  sort  be  said  to 
takc  up  no  spacc.  Thiscurious  analogy  with  ice  was  proved  by  Playfair  and 
Joule  in  a  very  cnnsiderable  number  of  cases.     Sce  Phil.  M;ig.  Dec.  1845.' 

Bacon  seems  to  be  speaking  of  slalactites  and  stalagmites  as  well  as  of 
what  are  more  commonly  called  cryslals. 

"■  This  is  Cohesion,  or  the  force  which  wnites  molecules  of  the  same 
nature.  *The  modem  experiments  on  thc  strength  of  different  sulwtances, 
by  finding  what  weighls  are  necessary  in  order  to  tear  them  asundcr,  are 
founded  on  this  property.  These  experiments  have  boen  made  with  bars 
of  wood,  metats,  gl:iss,  &c.,  of  given  dimensions,  and  il  has  been  found 
that  the  cohesive  strength  of  a  body  is  tn  the  joint  proportion  of  its 
elasticity,  and  toughness,  and  thc  area  of  its  section.*  Dr.  Hippus  in  the 
Accounl  of  the  Novuni  Organum  in  the  Library  of  Useful  Knowledge. 
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maxime  robusta  et  valida,  ita  etiam  in  liquoribus,  ubi  cessarc 
aut  languere  saltem  vidctur  motus  ejusmodi,  tanien  non 
prorsus  repcritur  privatio  ejus"*'^;  sed  plane  inest  ipsis  in 
gradu  tanquam  infimo,  et  prodit  se  in  experimcntis  plurimis; 
sicut  in  bullis,  in  rotunditate  guttarum^^  in  filis  tenuioribus 
stillicidiorum  "^,  ct  in  scquacitatc  corporum  glutinosorum,  et 
ejusmodi.  Scd  maxime  omnium  se  ostendit  appctitus  istc, 
si  discontinuatio  tentetur  usque  ad  fractiones  minores.  Nam 
in  mortariis,  post  contusioneni  ad  certum  gradum,  non  amplius 
operatur  pistillum ;  aqua  nnn  subintrat  rimas  minores ;  quin 
et  ipsc  acr,  wow  obstante  subtilitate  corporis  ipsius,  poros 
vasorum  paulo  solidiorum  non  pcrtransit  subito,  nec  nisi  pcr 
diuturnam  insinuationem. 

(6)  Sit  Motus  Scxtiis,  motus  quem  nominamus  Motum  ad 
Liicrum,  sive  Motuni  Indigcniiac^^.  Is  cst,  per  quem  corpora, 
quando  versantur  intcr  planc  heterogenea  et  quasi  inimlca,  si 
forte  nanciscantur  copiani  aut  conimoditatcm  evitandi  illa  he- 
terogenea  et  se  applicandi  ad  magis  cognata,  (licet  illa  ipsa 
cognata  talia  fucrintquae  non  habeant  arctum  consensum  cum 
ipsis)  tamen  statim  ea  amplectuntur,  et  tanquam  potiora  ma- 
lunt :  et  lucri  ioco  (unde  vocabulum  sumpsimus)  hoc  ponere 


"  The  force  of  cohesion  is  much  stronger  in  solids  than  in  liquids,  while 
in  gases  it  is  overcome  by  that  of  repulsion. 

"  In  large  masses  ot  liquids,  the  force  of  gravity  overcomes  that  of 
cohesion,  and  the  liquid  takes  no  special  shape,  but  assunies  Ihat  of  the 
vessel  in  whlch  it  is  containcd.  But  ia  smaller  masses  cohesion  gels 
the  upper  hand,  and  Ihe  liquid  Ihen  presents  the  spheroidal  form.  In 
the  imaginary  case  of  the  parlicles  being  actcd  upon  by  Ihe  force  of 
cohesion  alone,  the  form  assumed  would  be  that  of  a  perfect  spherc. 

"  On  the  constitution  of  a  jet  of  liquid  issuing  through  a  circular  orificc, 
see  Enc.  Brit.,  last  (^th)  Ed.,  vol.  v.  p,  68,  and,  for  a  much  more  precise 
and  dttailL*d  account,  Daguin,  Trait^  dc  Physique,  and  Ed.,  tome  i, 
pp.  2^3-51. 

•**  Under  this  head  Bacon  seems  to  include  cases  of  Adhcsion,  t>f 
Capillary  Attraction,  and  of  Chemical  AiTmity.  Dr.  Hippus  glves  a  good 
instance  of  this  *motion  of  preference'  in  the  case  of  mercury,  *  the 
surface  of  which  in  a  glass  bottJe  appcars  convcx,  whilc,  in  a  metallic 
vessel,  It  appears  concave,  in  cunsequence  of  its  tcndency  to  adhere  to 
the  sides  of  the  vessel,  as  it  has  a  greater  attraction  for  metal  than  glass.' 
The  mercur)',  in  fact,  moistens  the  mctallic  surfacc,  but  docs  not 
moisten  the  ^la&s  surface,  Ihis  example  falls  under  the  bead  of  capiUary 
phenomeoa. 
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videntur,  tanquam  talium  corporum  indiga.  Exempli  gratia: 
aurum,  aut  aliud  metallum  foliatum  iion  deiectatur  acre  cir- 
cumfuso.  Itaque  si  corpus  aliquod  tangibile  et  crassum 
nanciscatur  (ut  digitum,  papyrum.  quidvis  aliud),  adhaeret 
statim,  nec  facile  divellitur**^  Etiam  papyrus,  aut  pannus, 
et  hujusmodi,  non  bcnc  sc  habcnt  cum  aerc  qui  inseritur  et 
commistus  est  in  ipsorum  poris.  Itaque  aquam  aut  liquorem 
libenter  imbibunt,  et  aerem  exterminant  Etlam  saccharum, 
aut  spongia  infusa  in  aquam  aut  vinum,  licct  pars  ipsomm 
emineat  ct  longe  attollatur  supra  vinum  aut  aquam,  tamcn 
aquam  aut  vinum  paulatim  et  per  gradus  attrahunt  in 
sursum"^ 

Unde  optimus  canon  sumitur  aperturae  et  solutionum  corpo- 
rum.  Missis  enim  corrosivis  et  aquis  fortibus,  quae  viam  sibi 
aperiunt,  si  possit  inveniri  corpus  proportionatum  et  magis  con- 
sentiens  et  aniicum  corpori  alicui  solido  quam  illud  cum  quo 
tanquam  per  necessitatem  commiscetur,  statim  se  aperit  et 
relaxat  corpus,  ct  illudalterum  intro  recipit,  priore  excluso  aut 
sumnioto"^^  Neque  opcratur  aut  potest  iste  moius  ad  lucrum 
solummodo  ad  tactum.  Nam  electrica  operatio  (de  qua  Gil- 
bertus  et  alii  post  eum  tantas  excitarunt  fabulas)  non  alia 
est  quam  corporis  pcr  fricationem  levcm  cxcitati  appctitus; 
qui  acrem  non  bcnc  loleratj  sed  aliiid  tangibile  mavult,  si 
reperiatur  in  propinquo''^. 

(7)  Sit  motus  Septimus,  Motus  (quem  appcllamus)  Con-- 
grcgaiionis  Majoris ;  per  quem  corpora  feruntur  ad  massas 
connaturalium  suorum:   gravia,  ad  globum  terracj    levia,  ad 


••  This  is  an  ordinary  case  of  adhesion. 

'"  These  are  capillary  phenomena,  The  hostility  to  air,  in  all  these 
examples,  is,  of  course,  a  mcre  fancy, 

^^  These  are  cases  of  what  we  should  call  Chemical  Affinity.  Any 
manual  of  chcmistry  will  furnish  abundant  examples  of  what  Bacon  means. 
Thus,  Chlorine  decomposes  bromide  of  silver,  forming  Chloride  of  silver, 
and  eliminating  bromine. 

'*  This  attack  on  Oilbert  (whom,  as  wc  have  seen  before,  Bacon  treats 
in  so  varying  a  manner)  and  thc  superficial  attempt  at  explaining  the 
action  of  electricity  are  both  worth  noting.  With  rcgard  to  the  cause 
of  the  production  of  electricity  by  friction,  nothing  is  known.  Electricity 
may  also  be  produced  by  olher  mcans,  as  by  chemical  action,  hcat,  &c. 
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anibitum  coeli'^  Hunc  Schola  nominc  Motus  Naturalis^^ 
insignivit :  lcvi  contemplatione,  quia  scilicct  nil  spectabilc 
erat  ab  extra  quod  eum  motum  cierct  (itaque  rebus  ipsis 
innatum  atquc  insitum  putavit);  aut  forte  quia  non  cessat 
Nec  mirum :  scmpcr  cnim  pracsto  sunt  coclum  et  terra; 
cum  e  contra  causae  et  origines  plurimorum  ex  reliquis 
motibus  interdum  absint,  interdum  adsint.  Itaquc  hunc,  quia 
non  intcrmittit  scd  caetcrls  intermittentibus  statim  occurrit, 
perpetuum  et  proprium ;  reliquos  ascititios  posuit.  Est 
autem  iste  motus  rcvera  satis  infirmus  et  hebes,  tanquam 
is  qui  (nisi  sit  molcs  corporis  major)  caeteris  motibus,  quamdiu 
oix^rantur,  cedat  et  succumbat.  Atque  cum  hic  motus  ho- 
minuni  cogitationes  ita  impleverit  ut  fere  reliquos  motus 
occultavcrit,  tamcn  parum  cst  quod  homines  de  eo  sciunt, 
sed  in  multis  circa  illum  erroribus  versantur. 

(8)  Sit  Motus  Octavus,  Motus  Cangrcgationis  Minoris; 
pcr  quem  partes  homogeneae  in  corpore  aliquo  separant  se 
ab  heterogeneis,  et  cocunt  inter  sese^^;  per  quem  etiam 
corpora  integra  cx  similitudine  substantiae  se  amplectuntur 
et  fovent,  et  quandoque  ad  distantiam  aliquam  congregantur, 
attrahuntur,  et  convcniunt"*^:  vcluti  cum  in  lacte  flos  lactis 
post  moram  aliquam  supernatat;  in  vino  faeces  et  tartarum 
subsidunt  "^.  Ncque  enim  haec  fiunt  per  motum  gravitatis 
et  levitatis  tantum,  ut  aliac  partcs  summitatem  petant,  aliae 
ad  imum  vei^ant ;   sed  multo   magis  per  dcsiderium   homo- 


^'  Cp.  i,  66  ;  ii.  35;  36  (3) ;  45;  46,  with  the  notes  on  the  various  passages. 
The  concluding  observations  of  this  scction  arc  very  rcmartable,  when 
viewcd  in  tlie  light  of  the  discoveries  tu  be  made  towards  the  end  of  the 
century  by  Ncwton. 

'•  On  the  distinction  between  Natural  and  Violent  Motionj  see  i.  66 ; 
ii.  36  (6),  with  note  51  on  the  former  Aphorism. 

"  Thcse  phenomena  may  all  be  referrcd  to  chemical  affinity,  to  capillary 
attraction,  or  to  the  proccsses  of  mechanical  distribution  dependenl  on 
variations  in  sizc,  form,  weight,  or  spccific  gravity.  Sometimes  it  may  be 
a  question  to  which  of  these  causes  a  phenomcnon  may  be  due. 

'"  A  good  instance  would  be  that  of  two  corks,  both  wct  or  both  dry, 
noattngncarcacholhcr  on  watcr.  Foran  explanalion  of  this  phcnomcnon, 
see  Everetfs  Translation  of  Dcschanei's  Nat.  Phil.  Pt.  i.  p.  136,  or  Daguin, 
Trait^  de  Physique,  Tome  i.  pp.  209-10   2*"'*  Ed.). 

"  In  both  cases,  the  phenomenon  is  due  to  differences  of  spccific  gravity, 
tbe  lightcr  particlcs  rising  to  the  top,  and  the  hcavier  fialling  to  the  bottoiru 
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geneorum  inter  se  coeundi  et  se  uniendi^^.  Difierfc  autem 
iste  motus  a  motu  indigcntiae^  in  duobus.  Uno,  quod  in 
motu  indigentiac  sit  stimulus  major  naturae  malignae  et 
contrariae  ;  at  in  hoc  motu  (si  modo  impedimeiita  et  vincula 
absint)  uniuntur  partes  per  amicitiam,  Iicet  absit  natura  aliena 
quae  litem  moveat :  altero,  quod  arctior  sit  unio,  et  tanquam 
majore  cum  dclectu.  In  illo  cnim,  modo  evitetur  corpus  inimi- 
cum  ^^  corpora  etiam  non  admodum  cognata  concurrunt;  at  in 
hoc  cocunt  substantiac,  germana  plane  similitudine  dcvinctae, 
et  conflaiitur  tanquam  in  unum.  Atque  hic  motus  omnibus 
corporibus  compositis  inest ;  et  se  facile  conspiciendum  in 
singulis  daret,  nisi  ligaretur  et  fraenaretur  pcr  alios  corporum 
appetitus  ct  necessitatcs,  quae  istam  coitionem  disturbant. 

Ligatur  autem  motus  iste  plcrumquc  tribus  modis  :  torpore 
corporum  ;  fraeno  corporis  dominantis  ;  et  motu  extemo.  Ad 
torporcm  corporum  quod  attinet;  certum  est  inesse  corporibus 
tangibilibus  pigritiam  quandam^'*  sccundum  magis  et  minus,  ct 
exhorrcntiam  motus  localis ;  ut,  nisi  excitentur,  malint  statu 

^'  An  exceLlcnL  illustration  of  Bacon's  meaning  may  be  found  in  the 
commonly  reccived  opinion  with  rcgard  to  thc  formalion  of  flint  nodules, 
See  Pliiliips'  Manual  «f  Geology,  pp.  358-9,  or  Page's  Advanced  Text  Book 
of  Geology,  6th  Ed.,  pp.  350-4.  The  lattcr  author  discusses  thc  qucstion 
at  some  length,  and  concludcs:  '  From  thesc  facts  it  would  secm  that  flints 
are  aggregations  of  silex  round  somc  organic  nucleus,  just  Hkc  the  ironstone 
septarla  of  thc  coal-shalcs,  thc  grains  of  the  oolite,  thc  ironstonc  nodules  of 
the  gault — all  of  which  are  aggregations  round  some  organic  centre,  be  it  a 
fragment  of  plant,  a  shell,  a  tooth,  coprolitc,  or  othcr  organism,  This  is 
now  the  generally  received  opinion ;  and  when  it  is  remembered  that  the 
organisms  must  have  been  deposited  when  the  chalk  was  in  a  flocculcnt 
and  pulpy  stalc,  there  can  be  little  difficulty  in  conceiving  how  the  silex, 
held  in  solution  by  the  waters  of  deposit,  would,  by  chcmical  afFinity, 
attach  itsclf  to  the  decaying  organism.'  Dr.  Bowerbanlc  applics  a  similar 
thcory  even  lo  beds  of  tabular  flint,  supposing  that  the  spongcs  origlnating 
the  deposit  had  developed  themselvcs  latcrally,  and  that,  approaching  and 
touching  cach  othcr,  thcy  uaited  and  thus  formed  cxtcnsivc  and  continuous 
beds.  On  the  formation  of  nodutes  gcneraliy,  see  also  Lyell's  Studenfs 
Elements  of  Geology,  and  Ed.,  p.  40. 

"'  As  we  have  seen  under  *  Motus  Sextus,'  this  idca  of  the  'corpus  inimi- 
cum '  is,  in  many  cascs,  fanciful. 

*"  This  is  the  property  of  inertia,  and  it  is  worth  noting  that  Bacon 
rcfers  to  it ;  but  it  must  be  remembered  that  this  property,  as  we  con- 
ceive  it,  applies  cqually  to  moving  bodies,  which  would  go  on  moving  for 
ever,  if  thcrc  were  nothing  external  to  stop  them, 

M  m  a 


53^ 


NOVUM  ORGANUM, 


suo  (prout  sunt)  esse  contcnta  quam  in  melius  se  expedire. 
Discutitur  autem  iste  torpor  triplici  auxiiio  :  aut  per  calorem, 
aut  per  virtutem  alicujus  cognati  corporis  eminentem  ^^  aut  per 
motum  vividum  et  potentem.  Atquc  primo  quoad  auxilium 
calorjs ;  hinc  fit,  quod  calor  pronuntietur  esse  illud  quod 
separct  hctcrogema^  congregct  honwgcnea,  Quam  definitionem 
Pcripatcticorum  merito  dcrisit  Gilbertus ;  dicens  eam  esse 
perinde  ac  si  quis  diceret  ac  definiret  hominem  illud  esse 
quod  serat  triticum  et  plantet  vineas:  esse  enim  dcfinitionem 
tantum  per  effectuSj  eosque  particularcs**^.  Scd  adhuc  magis 
culpanda  est  ilJa  definitio ;  quia  etiam  effectus  illi  (quales 
quaks  sunt)  non  sunt  ex  proprietate  caloris,  sed  tantum  per 
accidens'*'*  (idemenim  facit  frigus,  ut  postea  diccmus""*),  nempe 


^  Taking  this  phrase  2:5  intended  to  include  magnetism  and,  so  far  aa 
Bacon  had  any  conception  of  it,  Gravity,  we  ought  to  add  Light,  Elec- 
tricity,  and  Chemical  Action. 

^  '  For  the  definition  we  may  refer  to  the  Margarita  Phitosophiae,  xi.  j/ 
[It  should  be  ix.  3.  Thc  pa^age  runs  thus:  'Calidum  est  quod  homogenia 
id  est  entJa  ejusdem  naturae  congregat  et  heterogenia  id  est  diversarum 
naturarum  entia  segregat.'  The  true  title  of  the  book  is  Margarita  Phiio- 
sophica,  to  which,  in  later  Editions,  *  Nova*  is  added.]  Mt  is  founded  on  a 
passage  in  thc  De  Gen.  et  Corr.  ii.  3'  [p.  329  b.  36-30].  '  Gilbert*s 
censure  on  it  is  to  be  found  in  his  posthumous  work  De  Mundo  nostro 
subliinari  Philosophia  novat  vthich  was  published  by  Gruter  in  165 1,  long 
after  the  death  of  Bacon,  !t  sccms  howcver,  as  Hruter  rcmarks,  that  the 
work,  which  he  suggcsts  may  have  been  wrilten  befure  the  treatise  De 
Magnete,  published  in  1600,  had  heen  read  in  manuscript  by  "  viri  magni 
et  famae  celeberrimae."  "lUi  pcrspicace  in  Physicis  praesertim  ingenio 
haud  poenitendac  in  evolvendo  opcrae  testimonium  dedenint,  quod  inle- 
gnim  excmsisse  censeantur,  et  aliqua  a  vulgaribus  opinionibus  abhorrentia 
calculo  suo  comprobata  hinc  sparsim  citetit ;"  in  which  I  do  not  doubt  that 
Gruter  rcfers  to  Bacon.  Bacon's  quotalion  sccms  to  have  been  made  from 
imperfect  memory,  as  the  words  of  Ihe  origina!  are: — "quid  illud  ostendit 
aut  quae  illa  difFcrcntia  ab  effectu  tantum  in  quibusdam  corporibus,  cQngre^ 
gam  homogfnea  et  dUgregam  beterogenea?  ac  si  diceres  hominem  animal  esse 
carduos  et  sentes  evellens,  et  fruges  serens,  cum  istud  sit  agricolae  studiuro." 
-  Dc  Mundo,  &c^  i.  c.  26.*     Mr.  F.Ilis'  notc. 

^  That  is  to  say  '  are  not  peculiar  to  heat,  but  result  only  accidentally, 
through  tbe  instrumentality  of  that  agent;  the  true  cause  bcing  the  desire 
in  the  homogeneous  parts  of  coming  together.'  To  understand  the  reason 
given  by  Bacon,  *  idcm  enim  facit  frigus,'  we  must  recollect  that  the  defini- 
tion  of  '  proprium/  in  the  Text-books  of  hls  timc,  was  *  quod  convenit  omni, 
soli,  et  sempcr,' 

**  See  the  next  paragraph.     It  nced  hardly  be  repeated  that  Bacon  bad 
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cx  desidcrio  partium  homogcnearum  coeundi,  adjuvantetantum 
calore  ad  discuticndum  torporem,  qui  torpor  desiderium  ilUid 
antea  ligaverat.  Quoad  vero  auxilium  virtutis  inditae  a  corpore 
cognato ;  illud  mirabiliter  elucescit  in  magnete  armato,  qui 
excitat  in  ferro  virtutem  dctinendi  ferrum  per  similitudinem 
substantiae,  discusso  torpore  fcrri  pcr  virtutcm  magnetis. 
Quoad  vcro  auxilium  motus;  conspicitur  illud  in  sagittis 
ligncis,  cuspide  etiam  lignea,  quae  altius  penetrant  in  alia 
Hgna  quam  si  fuisscnt  armatae  fcrro,  pcr  similitudinem 
substantiae,  discusso  torpore  ligni  per  motum  celercm  :  de 
quibus  duobus  cxperimentis  etiam  in  aphorismo  de  instantiis 
clandesiinis  diximus  **\ 

Ligatio  vero  motus  congregalioms  minoris^  quae  fit  per 
fraenum  corporis  dominantis,  conspicitur  in  solutionc  sangiiinis 
et  urinarum^"  per  frigus,  Quamdiu  cnim  rcpleta  fuerint 
corpora  illa  spiritu  agili^',  qui  singulas  corum  partcs  cujus- 
cunque  generis  ipse  ut  dominus  totius  ordinat  et  cohibet^ 
tamdiu  non  cocunt  heterogenea  "^  propter  fraenum ;  sed 
postquam  illc  spiritus  evaporaverit,  aut  suffocatus  fuerit  per 


no  idea  of  the  true  reiation  of  heat  and  coM,  as  different  degrees  of  the 
same  phenomenon.  The  pbrasc  'change  of  tempcrature '  would  include 
both,  and  it  might  havc  supplicd  him  with  a  kcy  to  his  difficulties. 

"■^  See  ii.  35  ad  fin.,  with  notes, 

**  With  regard  to  urine,  as  affectcd  by  cold,  sce  Dr.  Watson*s  Lectures 
on  the  Principies  and  Practice  of  Pbysic,  sth  Ed.,  Lect.  70,  vol.  ii.  p.  703« 

As  to  biood,  Bacon  is  in  error.  '  So  far  from  coagulation  being  pro- 
motcd  by  cold,'  says  Dr.  Carpenter  (Principles  of  Human  Physiology,  8th 
Ed.,  p.  272),  *it  can  be  shown  to  be  accelerated  by  moderate  warmth,  the 
natural  heat  of  the  body  from  which  Ibe  blood  is  takcn  appearing  to  be 
most  favourable  to  it;  but  the  coagubUing  power  appears  to  bc  destroyed 
by  a  tempcrature  of  about  150^,  blood  heated  to  that  point  remaining  per- 
mancntly  fiuid.*  Bacon  was,  of  course,  deceivcd  by  seeing  the  blood 
gradually  coagxdate  afler  being  taken  from  the  body,  the  dccreasing 
temperaturc,  which  was  only  a  concomitant  of  coagulation,  occurring  to 
him  as  the  cause. 

"  U  is  needless  to  add  anything  to  what  f  have  alrcady  said  on  Bacon's 
conccption  of  'spirit '  in  the  notes  on  i.  50,  ii,  40,  and  elsewhere. 

**  This  word  should,  perhaps,  be  *homogenea,'  as  Mr.  Ellis  snggcsts. 
But  'hetcrogenca*  sccms  intelligible  enough,  in  the  scnse  of  'diffcrent 
parts.'  Cp.  tiie  expression  'omnia  solvuntur  et  redeunt  in  hcterogeneas 
suas,  sjve  (si  placet)  elementa  sua;'  in  ihe  passage  refcrred  to  just  below. 
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frigus,  tum  solutae  partcs  a  fraeno  coeunt  secundum  desidcriura 
suum  naturalc.  Atque  idco  fit»  ut  omnia  corpora  quae 
continent  spiritum  acrem  (ut  sales,  ct  hujusmodi)  durent  et 
non  solvantur,  ob  fraenum  permanens  et  durabile  spiritus 
dominantis  et  imperiosi. 

Ligatio  vero  motus  cangregationis  minoris,  quae  fit  per  mo- 
tum  cxternum,  maxime  conspicitur  in  agitationibus  corporum 
per  quas  arcetur  putrcfactio.  Omnis  enim  putrcfactio  fun- 
datur  in  congregatione  homogeneorum^^ ;  undc  paulatim  fit 
corruptio  prioris  (quam  vocant)  formac,  ct  gcncratio  novae'-^\ 
Nam  putrefactionemj  quae  sternit  viam  ad  generationem 
novae  formae,  praecedit  solutio  veteris ;  quae  est  ipsa  coitio 
ad  homogeniam.  Ea  vcro,  si  non  impcdita  fuerit,  fit  solutio 
simplex-  sin  occurrant  varia  quae  obstint,  sequuntur  putre- 
factioncs  quae  sunt  rudimcnta  generationis  novae.  Quod 
si  (id  quod  nunc  agitur)  fiat  agitatio  frequens  per  motum 
extcmum,  tum  vcro  motus  iste  coitionis  (qui  est  dclicatus 
et  mollis  et  indiget  quietc  ab  externis)  disturbatur  et  cessat ; 
ut  fieri  vidcmus  in  innumeris;  veluti  cum  quotidiana  agitatio 
aut  profluentia  aquae  arceat  putrefactionem  ;  venti  arceant 
pcstilcntiam  aerls;  grana  ingranariis  versa  et  agitata  mancant 
pura ;  omnia  deniquc  agitata  exterius  non  facile  putrefiant 
interius. 


^  Cp.  Historia  Vitae  et  Mortis,  E.  ancl  S,,  vol.  ii.  p.  214.  This  remark 
shews  how  liLtle  Bacon  was  acquainted  with  organic  chcmistry.  'Putre- 
faction'  (I  quote  from  Dr,  Ure's  Dictionary  of  Arts,  Manufacturcs,  &c.) 
•  is  the  spontaneous  decoinpositlon  of  albuminoid  or  protein  and  gelatine 
cornponnds,  when  exposed  to  a  limited  amount  of  air.  It  is  ihc  decom- 
position  of  bodics  containing  nitrogen,  called  by  somc  persons  azotised 
bodics;  although  such  bodies  are  produccd  only  by  Hfc,  are  the  principal 
mcans  of  producing  life,  and  are  mure  fitly  called  zoogens/ 

*Thus  bodies  dccompose  at  any  temperatiire  between  33°  and  140** 
Fahrenhcit  (o^ — 60'  C).  Their  dccomposition  bcgins  by  the  action  of  the 
oxygen  of  Ihe  air,  so  that  a  partial  oxidation  and  a  gradual  disruption  are 
simultancous.  Thc  result  of  this  Is  a  number  of  liquid  and  gaseous  com- 
pounds :  carbonic  acid,  hydrogcn,  nitrogcn,  aninionia,  sulpburettcd  hydro- 
gcn,  phosphurettcd  hydrogen,  carburetted  hydrogcn,  acetic  acid,  lactic 
acid,'  &c. 

On  *  Experinients  touching  the  inducing  and  accelerating,  the  prohibiting 
and  prevcnting  putrefaction/  see  Sylva  Sylvarum,  Exps,  338-51, 

^^  On  Ihe  theory  of  'Spontaueous  Generation,*  see  ii.  41  and  note  76. 
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Superest  ut  non  oniittatur  coitio  illa  partiutn  corporutn,  unde 
fit  praccipue  induratio  et  desiccatio.  Postquani  enim  spiritus, 
aut  humidum  in  spiritum  versum,  evolavcrit  in  aliquo  corpore 
porosiore  (ut  in  ligno,  osse,  membrana,  et  hujusmodi),  tum 
partcs  crassiores  majore  nixu  contrahuntur  et  coeunt,  undc 
scquitur  induratio  aut  desiccatio '"  :  quod  cxtstimamus  fieri, 
non  tam  ob  motum  nexiis^  ne  detur  vacuum,  quam  per  motum 
istum  amicitiae  et  unionis. 

Ad  coitionem  vero  ad  distans  quod  attinct,  ea  infrcqucns  cst 
et  rara ;  et  tamen  in  phiribus  inest  quam  quibus  observatur. 
Hujus  simulacra  sunt,  cum  bulla  sotvat  bullam''-;  medica- 
menta  cx  similitudine  substantiae  trahant  humores''^;  chorda 
in  diversis  fidibus  ad  unisonum  moveat  chordam'"^ ;  et  hujus- 
modi.  Etiam  in  spiritibus  animalium  hunc  motum  vigere 
cxistimamus^''',  sed  planc  incognitum.  At  cminet  certe  in 
magnete,  et  fcrro  excito.  Cum  autem  de  motibus  magnetis 
loquimur,  distinguendi  plane  sunt.  Quatuor  enim  virtutes 
sive  operationcs  sunt  in  magnctc,  quae  non  confundi,  scd 
separari  debent ;  licct  admiratio  hominum  et  stupor  eas 
commiscuerit.  Una,  coitionis  magnetis  ad  magnetem,  vel 
ferri  ad  magnetem,  vel  ferri  exciti  ad  ferrum.  Secunda, 
verticitatis  ejus  ad  septentriones  et  austrum,  atque  simul 
declinationis  cjus"°.      Tertia,  penetrationis    ejus   per  aurum, 


**  Cp.  ii.  40:  'Spiritus  in  re  tangibili,  emissas,  corpora  contrahit  et 
desiccat.'  This  position  is  expanded  in  the  following  paragraph,  beginning 
*  Etenim  in  omni  corpore,'  &c. 

^  This  is  the  casc  when  two  hubblcs  come  into  contact,  and  is  due, 
amongst  other  causes,  to  Capillary  Attraction,     See  p.  419,  note  65. 

"  This  is  an  example  of  the  False  Analogies  of  which  ancicnt  mcdicinc 
was  so  full,  and  is  a  special  application  of  the  maxim  '  Similia  similibus 
curantur.*  VVe  find  the  oppositc  scntimcnt  in  AHst.  Eth.  ii,  3  (p.  1104  b. 
17,  18)  :  oX  if  larptmt  dia  roiv  tvavriicv  iretfiyKarrt  yivftrffat, 

*•  The  sympathelic  vibrations  of  strings,  tuning-forlLS,  &c.,  in  unison, 
are  wcll-known  phenomcna.  See  Tyndall*s  Lccturcs  on  Sonnd,  Lcci.  8  ad 
fin,  (ch.  9  in  later  editions),  or,  for  a  more  detailed  account,  Hehnholtz  on 
the  Scnsations  of  Tonc,  Translation  by  Mr.  Ellis,  Pt.  i.  ch.  3. 

•*  See  Sylva  Sylvarum,  Exp.  1000;  De  Augmentis,  lib.  iv.  cap.  3  (E.  and 
S.,  vol.  i.  pp.  608-9).     Both  these  passages  are  well  worth  consulting. 

**  These  and  the  othcr  phenomena  which  Bacon  noticcs  are  fully  de- 
scribed  by  Gilbert,  De  Magnete, 
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vitrum,  lapidcm,  omnla".  Quarta,  communicationis  virtutis 
cjus  de  lapide  in  ferrum,  et  de  ferro  in  ferrumj  absque  conimu- 
nicatione  substantiae.  Verum  hoc  loco  de  prima  virtute  ejus 
taatum  loquimur,  videlicet  coitionis.  Insignis  etiam  est  motus 
coitionis  argenti  vivi  et  auri"*:  adeo  ut  aurum  alliciat 
argentum  vivumj  Iicet  confcctum  in  unguenta  ;  atque  opcrarii 
intcr  vapores  argenti  vivi  soleant  tenere  in  ore  frustum  auri, 
ad  colligcndas  emissiones  argenti  vivi,  alias  crania  et  ossa 
eorum  invasuras ;  unde  etiam  frustum  illud  paulo  post 
albescit.  Atque  de  motu  congregationis  minoris  haec  dicta 
sint, 

(9)  Sit  Motus  Nonus,  Motus  Magnetiais;  qui  licet  sit  ex 
gencre  motus  congregationis  viinoris^,  tamen  si  operetur  ad 
distantias  magnas  et  super  massas  rerum  magnas,  inqui- 
sitionem  meretur  scparatam ;  praesertim  si  nec  incipiat  a 
tactu,  qucmadmodum  plurimi,  nec  perducat  actionem  ad 
tactum,  quemadmodum  omnes  motus  congregativi ;  sed  cor- 
pora  tantum  clevet,  aut  ca  intumescerc  faciat,  nec  quicquam 
ukra.  Nam  si  luna  attollat  aquas^  aut  tui^escerc  aut 
intumescere  faciat  humida-;  aut  coelum  stellatum  attrahat 
planetas  versus  sua  apogaea ;  aut  soi  alligct  astra  Vcneris 
et   Mercurii-',   ne   longius   absint    a   corpore   ejus    quam    ad 


•'  Sec  Aph.  42  ad  init. 

•'  The  phenomena  which  Bacon  noticed  are  due  to  the  facts  that,  even 
at  ordinary  temperatures,  Mercury  is  slightly  volatile,  and  that  tbe  smallest 
quantity  of  mercurial  vapour  coming  in  contact  wlth  gold  is  suflicieDt  to 
turn  it  white.  It  is,  however,  true  Ihat  mercury  combines  very  readily 
with  gold,  and  hence  it  is  uscd  for  the  purpose  of  extracUng  that  metal 
from  the  ore. 

^^  It  is  curious  to  observc  that  it  never  occurred  to  Bacon,  as  it  did 
aflerwards  to  Newton,  that  the  phenomena  here  described  belong  to  the 
samc  class  as  those  included  under  thc  *  Motus  Congregationis  Majoris.* 

'  See  ii.  45  and  notes  6,  7,  both  for  this  passage  and  for  the  one  below 
on  the  attraction  of  the  planets  by  the  coelum  stellatum. 

■*  Cp.  Historia  Dcnsi  ct  Ran  (E.  and  S.,  vol.  ii.  p.  266):  *  Recepta  est 
opinio,  humores  et  ijuccos,  non  in  animalibus  tantum  sed  et  in  plantis,  sub 
plcniluniis  magis  turgescere,  et  cava  implere.'  Cp,  Ciccro,  De  Divinatione, 
ii.  14;  Pliny,  Nat,  Hist.  ii.  99,  101  (102,  104),  sccts.  201,  &c.;  Horace, 
Sat.  li.  4, 1.  30: 

'  Lubrica  nascentes  implent  conchylia  Lunac.* 

*  The  two  infcrior  plaaets,  or  those  whose  orbits  arc  nearer  to  the  sun 
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distantiam  certam ;  videntur  hi  motus  nec  sub  congregatione 
majorc  nec  sub  congrcgatiotic  minore  bene  collocari,  scd  csse 
tanquam  congrcgativa  media  et  imperfecta,  ideoquc  spcciem 
debere  constituere  propriam, 

(io)  Sit   Motus  Dccimus,  Motus  Fugae^ ;   motus   scilicet 


than  Ihat  of  the  earth.  Whether  referred  to  the  heliocentric  or  geocentric 
system,  the  peculiarities  of  these  pianets  early  attracted  altention.  On  the 
geocentric  hypolhusis,  it  was  doubted  whether  their  orbits  were  superior 
or  inferior  to  that  of  the  sun.  Bacon  starts  various  questions  with  re- 
gard  to  thcin  in  thc  Descnptio  Globi  IntcILcctualis  (E.  and  S,,  vol.  iii. 
pp.  74fi-7). 

As  to  the  words  'nc  longius  ahsint  *  &c.,  the  best  commentary  on  thcm 
wil]  be  found  in  Herschers  Outlines  of  Astronomy,  §  467,  (&c.  IriersclTiel 
bcgins  his  account  of  thc  motions  of  these  planets  almost  in  the  very 
words  of  Bacon :  *  Two  iii  thc  plancts— Mcrcury  and  Vcnus— pcrform  their 
circuit  evidently  as  altendants  upon  the  sun,  frora  whose  vicinity  they  never 
dcpart  bcyond  a  ccrtain  limit/ 

*  Tlie  following  excellcnt  remarks  on  this  section  are  made  by  Dr. 
Hippus  in  his  Account  of  the  Novum  Organum  in  the  Library  nf  Usefu! 
KnowleJge;  ^  Motuj  fugafy  or  the  mothn  of  avoidnnccy  though  very  crudely 
and  almnst  luclicrously  illustrated  by  BacoUj  has  its  foundation  in  fact,  and 
is  that  property  of  mattcr  which  is  now  caUed  repuhion.  Newton  found 
that  a  convcx  /rw/,  when  put  upoii  a  flat  glass,  reniained  at  the  dislance  of 
the  T3  T^^'  P^rl  of  an  inch  ;  and  that  a  very  considerable  force  was  requisite 
to  diminish  this  distance.  Again,  though  steel  is  so  much  heavicr  than  its 
bulk  of  watcr,  yct  if  a  dry  needlf  bs  placed  carefully  upon  the  surface  of  a 
basin  of  water,  it  will  float ;  thc  rcpulsion  of  the  water  prevcnting  its 
sinking.  AIso  tlie  particles  of  all  gojej  seem  to  repel  each  other,  as  appcars 
from  thcir  cla^^ticity.  Accnrding  to  Boscovich,  the  aloms  nf  which  bodics 
are  composed  are  capable  of  acting  on  each  other  with  a  force,  which 
diflc-rs  in  intcnsity,  and  in  kind,  according  to  thc  distancc.  At  scnsible 
distances  the  force  is  attraeriiv,  and  diminishes  inversely  as  tho  squares  of 
the  distance.  At  the  smallest  distances  the  force  is  repu/jivei  it  increases 
as  thc  distance  diminishcs ;  and  at  last  bccomes  inflnite  or  insuperablc. 
Hence  if  Boscovich's  theory  be  correct,  absolute  contact,  however  para- 
doxical  this  may  appear,  is  impossible.  Facts,  at  all  events,  prove,  in  many 
cases,  a  repulsive  power,  whatever  be  its  precise  laws;  and  to  these  facts 
may  be  added,  though  somewhat  diflering  from  the  former  examples,  thc 
repulsion  of  elcctrified  pith  balls;  also  of  thc  similar  poles  of  two  magnets. 
In  the  latter  case,  all  the  force  of  a  strong  man  has  proved  insulVicient  to 
make  the  two  north  poles  touch  each  olher.'  Other  instances  might  be 
found  in  the  fact  that  somc  chemical  elements,  so  far  as  we  know  at  prcsent, 
»ill  not  combine  with  other  elemcnts  (as,  for  instance,  oxygen  with  fluorine), 
while  others  only  combine  with  grcat  difficulty;  or,  again,  in  ccrtain  pheno- 
mena  of  repulsion  partly  due  to  capillarity,  as,  for  example,  in  Ihe  fact, 
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motui  congregaHonis  ininoris  contrarius ;  per  quem  corpora 
ex  antipathia  fugiunt  ct  fugant  iniinica,  seque  ab  illis  separant, 
aut  cum  illis  miscere  se  recusant.  Ouamvis  enim  vidcri  possit 
in  aliqiiibus  hic  motus  esse  motus  tantum  per  accidens  aut 
per  consequcns,  respectu  motus  congregationis  minoris^  quia 
nequeunt  coire  homogenea,  nisi  heterogeneis  exclusis  et  re- 
motis ;  tamen  ponendus  est  motus  iste  per  se,  et  in  spcciem 
constituendus,  quia  in  multis  appetitus  fugae  cernitur  magis 
principalis  quam  appctitus  coitionis. 

Eminet  autem  hic  motus  insignitcr  in  cxcrctionibus  ani- 
malium  ;  nec  minus  etiam  in  sensuum  nonnullorum  odiosis 
objectis,  praecipue  in  olfactu  et  gustu.  Odor  enim  foetidus 
ita  rejicitur  ab  olfactu,  ut  etiam  inducat  In  os  stomachi  motum 
expulsionis  per  consensum;  snpor  amaruset  horridus  ita  rejici- 
tur  a  palato  aut  gutture,  ut  inducat  per  consensum  capitis  con- 
quassationem  et  horrorem.  Veruntamen  etiam  in  aliis  locum 
habct  istc  motus.  Conspicitur  cnim  in  antipcristasibus''  non- 
nuliis ;  ut  in  aeris  media  regione,  cujus  frigora  videntur  esse 
rcjectiones  naturae  frigidae  ex  confiniis  coelestium  ;  quemad- 
modum  etiam  vidcntur  magnt  illi  fervorcs  et  inflammationes, 
quac  invcniunlur  in  locis  subterraneis,  esse  rejectiones  naturae 
calidae  ab  interioribus  terrac^   Calor  enim  et  frigus,  si  fuerint  in 


analogous  to  that  of  the  needle,  that  insects  can  often  move  on  the  surfacc 
of  water  without  sinking^  or  that  a  drjr-  baJl  and  a  moistcned  ball,  if  placed 
on  a  liquid  in  siich  a  manner  that  the  cur>'ecl  surfaces  of  the  liquid  io  tbeirj 
respective  neighbourhoods  intcrscct,  will  repel  cach  othcr. 

*  See  ii.  la  (Inst.  J4),  and  27,  with  notc  94  on  the  latter  Aphorisin. 

"  It  is  curious  to  find  all  this  nonsense  adopted  by  Bacon.  It  is 
borrowed  from  Telesius  (see  De  Pnncipiis  atque  Originibus,  E.  and  S., 
vol.  iii.  pp.  109-ro).     Cp.,  for  similar  notions,  Arist,  Metcorologica,  i.  13 

(p,   348  b.    3,  K.T.X.). 

One  of  the  Peripatetic  doctrincs  (for  which  see  Arist.  De  Gen.  et  CorT, 
ii.  3)  was  that  firc  is  hot  and  dry,  air  hot  and  moist,  water  co!d  and  moist, 
earth  cold  and  dry.  It  required,  therefore,  to  be  explained  why  '  the 
middle  region  of  the  air'  is  cold  and  why  '  snbterraneous  piaces'  are 
warm,  both  phenomcna  bcing  contrary  to  what  might  have  been  expectcd. 
Telesius  (whom  Bacon  so  frequently  ioUows)  adopted  so  much  of  the 
Peripatetic  theory,  as  to  make  the  heavens  the  principal  seat  of  heat 
and  Ihe  earth  of  cold.  See  the  account  of  Telesius'  philosophy  In  Ihe 
Dc  Principiis  atque  Originibus  (p.  94,  &c.),  and  cp.  Telesius,  De  Rerum 
Natura,  lib.  i.  capp.  1-3. 
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quanto  minorc,  se  invicem  perimunt;  sin  fuerint  in  massis  ma- 
joribus  et  tanquam  justis  exercitibus,  tum  vero  per  conflictum 
se  locis  invicem  summovent  et  ejiciunt,  Etiam  tradunt  cina- 
momum  ct  odorifcra,  sita  juxta  latrinas  ct  loca  foctida,  diutius 
odorem  retinere;  quia  rccusant  exire  et  commisceri  cum  foe- 
tidis.  Certe  argentum  vivum,  quod  alias  sc  reunirct  in  corpus 
integrum,  prohibetur  per  salivam  hominis,  aut  axungiam" 
porci,  aut  terebinthinam,  ct  hujusmodij  ne  partes  ejus  coeant ; 
propter  malum  consensum  quem  habent  cum  hujusmodi 
corporibus ;  a  quibus  undique  circumfusis  se  rctrahunt ; 
adeo  ut  fortior  sit  earum  fuga  ab  istis  interjaccntibus  quam 
desiderium  uniendi  se  cum  partibus  sui  similibus  ;  id  quod 
vocant  mordfcationtm^  argenti  vivi.  Etiam  quod  olcum 
cum  aqua  non  misccatur,  non  tantum  in  causa  est  difTerentia 
levitatis,  scd  malus  ipsorum  consensus :  ut  vldere  est  in 
spiritu  vini,  qui  cum  levior  sit  oleo^  tamen  se  bcnc  miscct  cum 
aqua.  At  maxime  omnium  insignis  est  mo\\x^  fitgae  in  nitro, 
et  hujusmodi  corponbus  crudis,  quae  flammam  exhorrent'*; 
ut  in  pulvcrc  pyrio,  argento  vivo,  necnon  in  auro'^  Fuga 
vero  ferri "  ab  altero  polo  magnetis  a  Gilberto^^  bene  notatur 


'  Axle-tree  greasej  hog*»  lard.  Sce  PHny,  Nat.  Hist.  xxviii.  9  (37), 
sects.  135,  &c. 

"  Cp.  Historia  Densi  et  Rari,  E.  and  S.,  vol.  ii.  pp.  286-7. 

•  Cp.  ii.  36  (7). 

'°  Cp.  Historia  Venlorum,  E.  and  S.,  vol.  ii.  p.  74,  and  see  Beckmann's 
History  of  Invcntions,  vol.  lii.  p,  128  (as  quotcd  in  E.  and  S.)  for  an 
account  of  the  discovery  of  fulminating  gold.  In  the  two-volume  Edition, 
the  reference  is  vol.  ii.  p.  301,  &c.  The  effects  of  detonating  siivcr  are 
much  more  violent  than  ihose  of  detonating  gold. 

"  That  is,  niagnetiscd  iron ;  for  Ihe  law  that  *  Poles  of  the  same  name 
repcl,  and  polcs  of  contrary  namc  altract  one  another  '  appties  only  to 
substances  both  of  whlch  are  magnets, 

"  *  Ita  coitio  magnetica  actvis  est  magnetis  et  ferri,  non  iiclin  im!u<i, 
utriusquc  «WeX/j^eia  non  «pyo»',  (ruweXex^^a  et  conactus  potius  quam  syin- 
pathia ;  antipathia  nulla  est  proprie  magnetica.  Nara  fuga  ct  declinatio 
terminonim»  sive  convcrsio  totius,  utriusque  actus  csl  ad  unitatcm,  a 
conactu  et  (rifWM-FXcxftn  [sic]  ambonim,'  Gilbert,  De  Magnete,  lib,  ii.  cap.  4. 
But  surely  this  is  as  much  a  case  of  repulsion  as  any  of  the  others  which 
have  been  noticed.  Karaday  (Experimental  Researches  in  Electricity)  has 
shewn  that  there  are  many  substances  (called  by  him  diamagnctic  sub- 
stances)  whicb  are  repelled  by  both  poles  of  a  magnet. 
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non  esse  fuga  propria,  sed  conformitas,  et  coitio  ad  situm 
magis  accommodatum. 

(ii)  Sit  Motus  Undecimus,  Motus  Assimilationis^  sive 
MultipUcationis  sui^  sive  etiam  Getwrationis  SimpUcts,  Gene- 
rationem  autem  simpliccm  dicimus  non  corporum  integralium, 
ut  in  plantis,  aut  animalibus;  sed  corporum  similarium ". 
Nempe  per  hunc  motum  corpora  similaria  vertunt  coqiora 
alia  affinia,  aut  saltem  bene  disposita  ct  praeparata,  in  sub- 
stantiam  ct  naturam  suam  :  ut  flamma,  quae  super  halitus 
et  oleosa  multiplicat  se,  et  generat  novam  flammam";  aer, 
qui  supcr  aquam  ct  aquea  multiplicat  se,  et  generat  novum 
aiirem'^;  spiritus  vegetabilis  et  aaimalis,  qui  supcr  tenuiores 

"  This  is  a  ctinoiLs  limitatlon.  The  subject  propospd  for  enquiry  is  not 
the  process  by  which  the  life  of  the  whole  aiitmal  or  plant  is  sustained,  but 
the  process  by  which  and  the  materials  out  of  which  thc  scparate  parts  (as 
the  bone,  muscles,  flesh,  &c.)  are  repaired  or  augTncnted.  Bacon's  ignor- 
ance  of  organic  chemistry  rcnders  the  discussion  alniost  worlhless. 

'*  On  the  physical  constitution  of  flamCj  and  the  means  by  which  it  is 
sustained  or  augmcuted  (on  which  points  Bacon  was,  of  course,  ignorant), 
see  Tyndall*s  Heat  a  Modo  of  Motion,  2nd  Ed.,  ^  49,  &e.,  or  Watts' 
Dictionary  of  Chemistry,  article  '  Combustion,'  already  referred  to  in  the 
note  on  ii.  36  ad  fin.  Cp.  also  the  whole  of  the  passage  on  Flame  in 
it.  36  (8),  with  the  notes  upon  it. 

**  The  transmutability  of  the  Elcments  was  one  of  the  Icading  doctrines 
of  the  Peripatetic  school.  The  student  will  find  a  clear  and  succinct 
statement  of  the  theory  in  Arist  De  Gen.  et  Corr.  ii.  4  (p.  351).  The 
conversion  of  water  into  air  rcquircs  only  ihe  change  of  one  quality, 
namely  of  'cold*  iHto  '  warm/  Ihe  *  moist  *  being  already  coramon  to  the 
two.  The  inlimate  relalion  between  air  and  water  is  spoken  of  in  a 
variety  of  ways.  Thus  in  Phys.  iv.  5  (p.  213  a.  1-4),  Aristotle  says  (in 
a  passage  already  quoted) :  oitu  df  kuI  a^p  e;^e(  Trpor  vhf^ft*  oXov  vKf\  y^i»^  t6 
of  fioa^^  To  ^er  vHojp  v\i}  atpnr,  6  d«  a^p  mov  rvtpyrta  rts  tKtitmv'  tA  yap  v?^p 
iivi'dfi€i  arjp  fOTi»',  6  ft'  aifp  livvufxn  i'du>p  aWoy  rp/rrrov.  See  also  a  curious 
discussion  in  Metcorologica,  i.  3  (359  ^-341  a).  Seneca  (Nat.  Quaest. 
iii,  10)  has  a  striking  passage  on  Ihe  constant  intcrchangc  of  thc  clcmcnts. 

Patricius,  who  altacks  the  doctrine  of  the  transiTiutability  of  the  elemenls 
(Discuss.  Penpatct.  tom.  iv.  lib.  3.  pp.  395-6),  asks  very  pertinenlly,  who 
€ver  saw  air  converted  into  watcr,  or  water  into  air,  *Dicat  mihi  de 
numcro  istonmi  philosophonim  aliquis,  an  unquam  viderint,  obscrvarint, 
aerem  in  aquam  convcrti?  Scio  ego,  vidi,  concedam,  ex  aqua  et  terra 
in  aerem  vaporcs  ascenderc,  .lerem  eos  fieri  nemo  unquam  vidit.  *♦*••• 
At  dixit  [Aristotclcs]  acircm  in  aquam  transmutari.  Scio  eum  dixisse,  sed 
experimentum  cur  non  attulit?     Adferant  sui  pro  eo.' 

Bacon's  idea  scems  to  have  been  that  air  rencws  itself,  and  fecds,  as 
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partes  tain  aquei  quam  oleosi  in  alimentls  suis  multiplicat  se, 
et  generat  novum  spiritum^'';  partcs  solidae  plantarum  et 
animalium,  veluti  folium,  fios,  caro,  os,  et  sic  de  caeteris.  quae 
singulae  ex  succis  alimentorum  assimilant  et  generant  sub- 
stantiam  successivam  et  epiusiam  ".  Nequc  enim  quenquam 
cum  Paracelso  delirare  juvct,  qui  (distillationibus  suis  scilicet 
occaecatus)  nutritionem  per  scparationem  tantum  fieri  voluit ; 
quodquc  in  pane  vcl  cibo  latcat  oculus,  nasus,  cerebrum, 
jecur^";   in  succo  terrae  radix,  folium,   flos.      Etenim  sicut 


tt  were,  on  watcr,  as  flame  rcQews  itself  and  feeds  on  '  vapours  aa(l  oily 
matter/ 

Air  ilself,  on  the  other  hand,  while  in  the  lower  regions»  he  appcars 
to  have  regarded  as  a  fixed  body,  which  does  not  admit  of  rescjJution. 
*Acr  autem  corpus  fixum  cst,  ncc  solvitur:  licet  enim  aer  cx  humido 
aqueo  novum  aerem  gignat,  tamen  vetus  atr  nihilominus  manet ;  unde 
fit  superoneratio  tlla  aeris,  de  quo  dixlmus  in  titulo  de  Ventis.'  Hist. 
Vitae  et  Mortis,  as  quoted  in  the  next  note.  Cp,  Historia  Ventorum» 
E.  and  S.,  vol.  ii.  pp.  43-3;  75.  But,  in  the  upper  regions,  it  is  resolved 
again  into  water,  this  *  reciprocation '  bcing  a  nccessary  conclusion  'ex 
conscr^atione  rerum.*  See  Historia  Dcnsi  et  Rari,  H^  and  S.,  vol.  ii. 
p.  29J. 

^"  On  this  absurd  notion,  cp.  Historia  ViLae  et  Mortls,  Canoo  33,  E.  and 
S.,  voL  ii.  pp.  335-6, 

'^  «Vioyffio»',  suflicient  for  the  day,  or  proper  for  their  sustenance.  The 
word  is,  of  coursc,  adopted  from  the  Lord*s  Praycr  (Matt.  vi.  11;  Luke 
xi.  5).  On  the  various  opinions  as  to  the  meaning  and  dcrivation  of  this 
word,  the  two  translations  in  the  Vulgate  (supersubstantialem— quotidi- 
anum),  and  the  cclebrated  dispute  thence  arising  betwccn  St.  Bemard 
and  Abelard  (see  Morisun*s  St.  Bcrnard,  ist  Ed.,  p.  313,  &c.),  it  would  be 
travclling  beyond  my  present  province  to  spcak. 

"  I  borrow,  with  slight  addltions,  the  following  nole  from  ftfr.  Ellis: 
'I  have  not  been  able  to  find  any  passage  in  Paracclsus  which  altogether 
corresponds  to  this  rcmark ;  and  in  his  Modus  Pharmacandi  the  proccss 
ofdigestion  is  describcd  without  reference  to  theArcheus;  nor  is  It  said 
thal  cach  mcmbcr  *'  latet  in  pane  vel  cibo."  "  Hoc  scimus,  qu  )d  cujusque 
membri  nutrimentum  latitet  in  pane,  carne,  et  in  aliis  similiter."  "Quot 
vero  modis  et  quibus,  necnon  qua  ratione  mcmbris  corporis  nutrimentum 
dividatur,  nos  ignoramus  ;  hoc  tantum  scimus,  rem  ita  se  habcre  ut  dixi- 
mus." — De  Mod.  Pharm,  [Operum  medico-chiniicorum  sive  paradoxorum 
tomi  undecim  gcnuini,  tom.]  v.  p.  333.     (I  usc  thc  cdition  of  1603.) 

'  Bacon  has,  however,  correctly  stated  the  general  doctrine  that  alimenta- 
tion  is  by  separalion  ;  and  again  Pantcelsus  afiirms  that  "ofiicium  vero 
Archei  est  in  microcosmo  purum  ab  impuro  separare  "  [ratlier  iequestruri\, 
— De  Morbis  Tartarcis,  [tom.]  iii,  195.    The  truth  is  that  Paracelsus's  views 
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faber  ex  rudi  massa  lapidis  vel  ligni,  per  separationem  et 
rcjectionem  supcrflui,  cducit  folium,  florem,  oculum,  nasum, 
manum,  pedem,  et  similia ;  ita  Archaaim  illum  Fabrum  "^ 
internum  cx  alimento  per  separationem  et  rejectionem  edu- 
cere  singula  mcmbra  ct  partcs  asserit  illc.  Verum  missis 
nugis,  certissimum  est  partes  singulas,  tam  similares  quam 
organicas,  in  vcgetabilibus  et  anlmalibus,  succos  alimentorum 
suorum  fere  communcs,  aut  non  multum  divcrsos,  primo  at- 
trahere  cum  nonnullo  dclectu,  deinde  assimilare,  ct  vertere  in 
naturam  suam.  Neque  assimilatio  ista,  aut  gencratio  simplcx, 
fit  solum  in  corporibus  animatts,  verum  et  inanimata  ex  hac  re 
participant ;  veiuti  dc  flamma  et  acre  dictum  est.  Quinetiam 
spiritus  emortuus -^,  qui  in  omni  tangibili  animato  continetur, 
id  perj^etuo  agit,  ut  partes  crassiores  digerat  et  vertat  in 
spiritum,  qui  deinde  exeat ;  unde  fit  diminutio  pondcris  et 
exsiccatio,  ut  alibl  diximus-^  Nequc  etiam  rcspucnda  est 
in  assimiiatiom  accretio  illa,  quam  vulgo  ab  alimentatione 


are  so  often  repealed  and  varied  in  the  course  of  his  wTitings,  that  it 
is  difiicult  to  know  how  far  his  opinions  are  rcprescnted  by  any  particular 
passage. 

'  It  is  well  to  remark  that,  to  a  certain  extent,  the  theory  here  so  de- 
cidedly  condernned  has,  by  the  recent  progress  of  organic  chemistry,  been 
bhown  to  be  true.  Nothing  seeins  better  established  than  that  the  nitro- 
genised  components  of  animal  bodies  are  derived  from  the  corresponding 
clenicnts  of  their  food.  With  respect  to  fat,  it  is,  I  bclicve,  a  prcvailing 
opinion  at  present,  that  animals  have  the  power  of  converting  into  it  Ihe 
starch  or  sugar  of  thcir  food  [sce  Millcr  s  Organic  Chemistr)*,  Elemcnts  of 
Chemistry,  ^th  Ed,,  vol.  iii.  §  1718J;  and  the  production  of  butyric  acld 
by  fcrmentation  has  been  rcgardcd  as  at  lcast  an  illustration  of  the 
transform^tioii.  One  of  Ihe  highest  authorities  on  such  a  subject,  however, 
I  mean  M.  Boussingault,  was,  at  least  a  few  years  ago,  of  a  diflerent  opinion, 
He  regarded  animal  fat  as  the  reprcscntativc  of  the  fatly  mattcrs  contained 
iu  the  food.' 

"  Paracclsus  is  vcry  fond  of  this  analogy.  Thus,  in  the  De  ^lorbis 
Tartareis,  cap.  3,  he  says:  *Ac  insuper  Archaeum  loco  et  vice  fabri  praesto 
csse  dcbeat.'  Hallam  (History  of  Literature,  part  i.  ch.  7.  §^  17-30)  gives 
a  short  account  of  the  whinisical  thcorics  of  Paracclsus.  For  a  longer 
account,  see  Sprengcl,  Geschichte  der  Ar/neykunde,  Th.  iii.  Kap.  10. 

*  On  thc  distinction  betwccn  the  'spiritus  mortualis'  and  the  *spiritDS 
vitalis/  see  Historia  Vitac  et  Mortis,  E.  and  S.,  vol,  ii.  pp.  214-7. 
In  Canons  vii,  viii,  he  makes  the  sanie  remarks  as  in  the  present  passage. 

»  See  ii.  40. 
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distinguunt;  veluti  cum  lutum^^  inter  lapillos  concrescit, 
ct  vertitur  in  materiam  lapideam  ;  squammae  clrca  dentcs 
vertuntur  in  substantiam  non  minus  duram  quam  sunt  dentes 
ipsi,  etc.  Sumus  enim  in  ea  opinione,  inesse  corporibus 
omnibus  dcsiderium  assimilandi,  non  minus  quam  coeundi 
ad  homogenea ;  verum  ligatur  ista  virtus,  sicut  et  iJla,  licet 
non  itsdem  modis.  Sed  modos  illos,  necnon  solutionem  ab 
iisdcm,  omni  diiigentia  inquircrc  oportct,  quia  pcrtincnt  ad 
senectutis  refocillationem^.  Postremo  videtur  notatu  dig- 
nuni,  quod  in  novem^*  illis  motibus,  de  quibus  diximus, 
corpora  tantum  naturae  suac  conscrvationeni  appetere  viden- 
tur;  in  hoc  decimo  autem  propagationem. 

(12)  Sit  Motus  Duodecimus,  Motus  Excitafionis^ ;  qui 
motus  videtur  esse  ex  gencre  assimilationis^  atque  eo  nomine 
quandoque  a  nobis  promiscuc  vocatur.  Est  cnim  motus  difTu- 
sivuSi  et  communicativus,  et  transitivus,  et  muUiplicativus, 
sicut  et  ille ;  atque  efTectu  (ut  plurlmum)  consentiunt,  licct 
efRciendi  modo  et  subjecto  ditferant.  Motus  enim  assimiia- 
timis  procedit  tanquam  cum  imperio  et  potestate;  jubet  enim 
et  cogit  assimilatum  in  assimilantem  verti  ct  mutari.  At 
motus  cxcitationis  proccdit  tanquam  arte  ct  insinuatione  et 
furtim;  et  invitat  tantum,  et  disponit  excitatum  ad  naturam 
excitantis.  Etiam  motus  assimilationis  multiplicat  et  trans- 
format  corpora  ct  substantias;  veluti,  plus  fit  flammac,  plus 

^  He  means  clay  mixed  up  wilh  pebbles  or  gravel,  as  in  conglomcrate 
strata.  The  inHuration  would  t;ikc  placc  just  as  rcadily,  if  it  wcrc  de- 
tachcd,  providcd  it  were  subjected  to  tlie  sanie  iiifluences  in  other  rcspects. 

**  To  attain  Ihis  end  is  the  practical  object  of  the  '  Historia  Vitae  et 
Mortis.*     Scc  also  De  Augmcntis,  lib.  iv.  cap.  j. 

The  word  *  refocillatio/  which  is  not  to  be  found  in  classical  Latin, 
thongh  the  vcrh  rcfoeillo  is  occasionally  found  in  post-Augustan  writcrs, 
occurs  in  some  of  Ibe  old  College  graces,  as,  for  instance,  in  that  of 
Lincoln  College,  Oxford :  '  Agimus  Tibi  gratias  pro  *  *  ♦  praescntique 
rcfocillationc.' 

'-"  Nine,  that  is  to  say,  cxcluding  the  first  so-catled  '  motus,'  which  is 
common  to  all  matter,  and  of  which  no  cxamples  are  proposed ;  *inest 
enim  omni  corpori.* 

^  The  iast '  motus  *  is  conceived  of  as  multiplying  subslances  by  assimi- 
lation,  this  as  cxciting  or  communicating  qualitics  by  mcans  of  diffusion. 
The  growth  of  the  body  and  ils  various  parts  would  bc  thc  typical  instance 
of  the  one,  hcat  of  the  other. 
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acris,  pliis  spiritus,  plus  carnis.  At  in  motu  excitatiotiis^  mul- 
tiplicantur  et  transeunt  virtutes  tantum  ;  et  plus  fit  calidi, 
plus  magnetici,  plus  putridi-^  Eminet  autem  Iste  motus 
praecipuc  in  calido  et  frigido.  Ncque  enim  calor  difTundit 
se  in  calefaciendo  per  communicationem  primi  caloris ;  scd 
tantum  per  excitationem  partium  corporis -^  ad  motum  illum 
qui  est  Forma  Calidi ;  de  quo  in  vindemiatione  prima  de 
natnra  calidi  dbcimus.  Itaque  longe  tardius  et  difficilius 
excitatur  calor  in  laplde  aut  metallo  quam  in  aere-^  ob 
inhabilitatem  et  impromptitudinem  corporum  illoruni  ad 
motum  illum  ;  ita  ut  verisimile  sit  posse  essc  intcrius  versus 
viscera  terrae  materlas  quae  calefieri  prorsus  respuant ;  quia 
ob  condensationem  majorcm  spiritu  illo  destituuntur  a  quo 
motus  iste  cxcitationis  plerunque  incipit-^  Similiter  magncs 
induit  ferrum  nova  partium  dispositione  et  motu  conformi ; 
ipse  autem  nihil  cx  virtute  perdit  Similiter  fermentum  panis, 
et  fios  cervlsiae^,  et  coagulum  lactis.  et  nonnulla  ex  vcnenis. 


■^"  On  the  doubtful  character  of  this  last  example,  see  note  30  bclow. 

^  Tbis  view  is,  of  course,  the  true  one. 

*•  This  mistakc,  as  already  pointed  out,  arises  from  confusing  the  radia- 
tion  with  the  conduction  of  licat. 

"  This  curious  passage  seems  to  imply  the  notions  that  hcat  is  com- 
municated  by  means  of  a  *  spiritus '  and  that,  in  very  dense  bodies,  this 
*  spiritus  *  vanishes  or  is  crushed  ouL. 

It  is  worth  noting  thal  Bacon  rcgards  the  interior  of  the  earth  as  much 
denser  Ihan  the  surface.  Cp.  Historia  Densi  et  Rari,  E.  and  S.,  voL  ii. 
pp.  248-9.  'De  interioribns  autcm  terrae  nihil  decemimus;  cum  nec 
sensui  nec  experimento  subjiciantur.  Illa,  cum  a  calore  coelestium  primo 
lon^ius,  deinde  penilus,  semota  sint,  possint  esse  corponbus  nobis  nutis 
dcnsiora.*  *  Cum  fons  densitatis  videatur  esse  in  profundo  terrae,  adeo 
ut  versus  superficiem  ejus  corpora  eximie  extenuentur;  illud  notatu  dig- 
num  est,  quod  aurum,*  &c.  He  thcn  procceds  to  ask  why  gold,  which  is 
so  heavy,  should  be  found  on  the  surface  of  the  earth. 

'*  Yeast.    '  The  flower  of  beerJ     For  cer^isia,  see  Pliny,  lib.  xxii.  ad  fin. 

In  consequence  of  the  researches  of  Pa&teur  and  others,  thc  generally 
received  opinion  as  to  Ihe  working  of  yeast  and  leaven  is  that  it  is  due  to  a 
chemical  action  set  up  by  the  life  processcs  of  mlnute  organisms  whicb 
have  an  indefinite  power  of  sclf-niultiplication,  (See  Watts*  Dictionary  of 
Chemistr)',  art.  *  Fermentation,'  both  in  vol.  ii.  and  in  the  Supplement.) 
The  oppnsed  vicw,  hcld  by  Liebig  and  others,  attributing  ihcse  changes 
entirely  to  chemical  and  physical  forces,  secms  to  have  been  set  asidc  by 
reccnt  experiments.  Hence,  thcsc  phenomena  must  be  regarded  as  iilus- 
trating  the  last  section  rather  than  the  prcscnt  one.  Putrefaction  (sec 
note  89  above)  is  a  particular  case  of  fermentation. 
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excitant  et  invitant  motum  in  massa  farinaria,  aut  cervisia, 
aut  casco,  aut  corporc  humano,  succcssivum  et  continuatum  ; 
non  tam  ex  vi  excitantis  quam  ex  praedispositione  et  facili 
cessione  cxcitati. 

(13)  Sit  Motus  Decimus  Tertius,  Motus  Imprfssionis^^ : 
qui  motus  est  etiam  ex  genere  niotus  assimi/afionis,  estque 
ex  diiTusivis  motibus  subtilissimus.  Nobis  autem  visum  est 
cum  in  spccicm  propriam  constttucre,  propter  differentiam 
insignem  quam  habet  erga  priores  duos.  Motus  enim  assi- 
fniiationis  simplex  corpora  ipsa  transformat ;  ita  ut  si  tollas 
primum  movens  nihil  intersit  ad  ea  quac  sequuntur,  Neque 
enim  prima  acccnsio  in  flammam,  aut  prima  versio  in  aerem, 
aliquid  facit  ad  flammam  aut  aerem  in  generatione  succe- 
dentem.  Similitcr,  motus  excitaticttis  omnino  manet,  rcmoto 
primo  movente,  ad  tempora  bene  diuturna ;  ut  in  corpore 
calefacto,  remoto  primo  calore ;  in  ferro  excito,  remoto  mag- 
nete;  in  massa  farinaria,  remoto  fermento.  At  Motus  /i«- 
pressionisy  licet  sit  diff*usivus,  et  transitivus,  tamen  perpetuo 
pcndere  videtur  ex  primo  movcnta;  adeo  ut,  sublato  aut 
cessante  illo,  statim  deficiat  et  pcreat ;  itaque  etiam  momento» 
aut  saitem  exiguo  tempore^-,  transigitur.  Quare  motus  illos 
assimilationis  et  exciiationis^  motus  generationis  ?ovis,  quia 
generatio  manet;   hunc  autem  motum  Motum  Gcpterationis 


The  coagulation  of  inilk,  when  spontancous,  Is  also  probably  due  lo 
chemical  action  set  iip  by  minutc  living  organisms.  But,  when  produccd 
by  artificial  mcans,  as  by  an  acid,  the  phcnomenon  is  purcly  chcmical,  and 
may,  tlierefore,  be  regarded  as  an  examplc  of  the  *  motus  excitalionis/ 

As  to  poisons,  we  miist  distinguish  thrce  cases.  Some  poisons,  lifce 
vaccine  virus,  are  due  to  the  indefinite  self-niultiplication  of  low  organisms 
within  the  body.  Others,  like  arsenic,  act  purely  chemically.  Lastly,  a 
third  class,  like  chloroform  or  pnissic  acid,  act,  as  it  werc,  physiologically, 
by  destroying  Ihe  dynamical  activity  of  some  tissue  or  organ.  1  am 
indcbted  for  this  division  to  Dr.  Rollcston.  Thc  studcnt  will  find  some 
interesting  remarks  on  the  action  of  poisons  in  Dr.  Carpenter's  Hunian 
Physiology,  8th  Ed.,  §§  320-9  (ch.  7), 

"  This  *motus*  is  dislingutshed  from  the  two  last  by  the  continuance  of 
thc  original  impressions  l>eing  neccssary  to  the  continuancc  of  the  effects. 
Thus  light  or  sound  ccascs,  whcn  the  source  of  the  impression  is  with- 
drawn. 

°'  ^^s  qualification  allows  for  the  timc  required  for  thc  propagatfon  of 
Ijght  lif  sound.    Cp.  Aph.  46,  with  notes  upon  it. 
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Satt4rnP\  quia  natus  statim  devoratur  et  absorbctur,  ap- 
pellarc  consuevimus.  Manifcstat  se  vcro  htc  motus  in  tribus  ; 
in  lucis  radiis ;  sonorum  percusslonibus ;  et  magneticis,  qua- 
tenus  ad  communicationcm'^*.  Etenim  amota  luce,  statJm 
pereunt  colores  ct  reliquae  imagines  ejus;  amota  percussione 
pnma  et  quassatione  corporis  inde  facta,  paulo  post  perit 
sonus.  Licet  enim  soni  etiam  in  mcdio  per  vcntos  tanquam 
per  undas^  agitcntur;  tamen  diligcntius  notandum  cst,  quod 
sonus  non  tam  diu  durat  quam  fit  resonatio^*.  Etenim  im- 
pulsa  campana,  sonus  ad  bene  magnum  tempus  continuari 
vidctur;  undc  qu:s  facilc  in  crrorcm  labatur,  si  existimet  toto 
illo  tempore  sonum  tanquani  natare  et  haerere  in  aere ;  quod 
falsissimum  est.  Etenim  illa  resonatio  non  est  idem  sonus 
numero,  scd  rcnovatur.  Hoc  autem  manifestatur  ex  seda- 
tione  sive  cohibitione  corporis  percussi.  Si  enim  sistatur  et 
detineatur  campana  fortiter  et  fiat  immobilis,  statim  perit 
sonus  ncc  resonat  amplius ;  ut  in  chordis,  si  post  primam 
percussionem  tan^atur  chorda,  vel  digito  ut  in  lyra,  vel  calamo 
ut  in  espinetis,  statim  desinlt  resonatio.  Magnete  autem 
remoto,  statim  fcrnim  decidit.  Luna  autem  a  mari  non  potest 
removeri ;  nec  terra  a  ponderoso  dum  cadit^^.  Itaque  de  illis 
nullum  fieri  potest  experimentum  ;  sed  ratio  eadem  est. 

(14)  Sit  Motus  Decimus  Quartas.  Motus   Config^trationis^ 
aut  Sitns'^ ;  per  quem  corpora  appetere   vidcntur,  non    coi- 


""  The  Latin  Saturnus  was  cnnfounded  with  the  Greek  god  Kpomr.  For 
the  story,  sec  Hesiod,  Theogonia,  1.  453,  &c. 

^*  That  is,  mere  communication  of  motion,  as  distinguished  froni  the 
magnetic  induction  spofccn  of  above  and  in  the  last  section.  The  latter  is 
permanent;  the  former  tlisappears  with  the  attracting  body, 

^^  7'his  looks  as  if  Bacon  had  a  vaguc  notion  of  thc  undutatory  motioD  of 
sound. 

^*  He  is  speaking  of  thc  rcinforcemcrtt  of  sound  caused  by  th<?continued 
vibration  of  thc  objcct  struck,  cven  after  the  first  cfTcct  of  the  pcrcussion 
has  cea^ed.  The  case  of  stringed  instruments,  wliich  have  sounding 
boards,  is  difTcrent  from  that  of  a  belL  On  thc  phcnomcna  of  Overtoaes 
and  Resonance,  see  TyndaU  on  Sound  or  Helmholtz  on  Sensations  of 
Tone. 

^^  Note  that  hcre,  as  in  ii.  45  and  clsewhcre,  Bacon  connects  the  iall  of 
heavy  bodies  to  the  earth  and  the  phcnomena  of  the  spnng  and  ncap  tides 
nith  magnetic  attraction. 

"  This  *  motus '   inay  bc   illustrated   by  the  form   of  crystals,  or  the 
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tionem  aut  separationem  aliquam,  sed  situm,  et  collocationem, 
et  configHrationem  cum  aliis.  Est  autem  iste  motus  valde 
abstrusus,  nec  bene  inquisitus.  Atque  in  quibusdam  videtur 
quasi  incausabilis ;  licet  revera  (ut  existimamus)  non  ita  sit. 
Etenim  si  quaeratur  cur  potius  coelum  volvatur  ab  oriente  in 
occidentcm  quam  ab  occidcnte  in  orientem-^*;  aut  cur  vertatur 
circa  polos  positos  juxta  Ursas  potius  quam  circa  Orionem, 
aut  ex  alia  aliqua  parte  coeli*":  vidctur  ista  quaestio  tanquam 
quaedam  extasis^\  cum  ista  potius  ab  expericntia,  et  ut  posi- 
tiva*'*  recipi  debcant-     At  in  natura  profecto  sunt  quaedam 


ccllular  structure  of  aniiTuls  and  plants,  or  the  tcndency  of  each  particular 
species  to  assume  a  delinite  shape.  I  cannot  agree  with  Dr.  Hippus  tbat 
thcre  is  anything  strange  in  referring  to  this  head  the  directions  of  the 
celestial  motious  or  thc  polarity  of  Ihe  magnetic  needle. 

"  Or,  as  we  should  put  it,  why  the  earth  rotates  from  west  to  east. 
This  direction  of  motion,  whether  orbital  or  axial,  as  we  havc  already  seen 
(sec  ii.  j6  (a)  with  note  92),  is  common  to  all  the  planets  and  their  satel* 
litcs,  with  thc  sole  known  cxception  of  the  satcilites  of  Uranus.  Moreover, 
the  sun  ilself  rotates  on  its  axis  in  Ihe  same  direction.  For  LapJace's  cal- 
culations,  by  whlch  hc  showcd  the  enormously  prcpondcrating  probability 
of  some  common  causc  for  this  uniformity  of  direction,  see  Jevons*  Prin- 
ciples  of  Science,  vol.  i.  pp.  287-9,  ^ncl  the  works,  on  both  sides  of  the 
question,  iherc  referred  to,  This  cause  is,  in  all  probability,  connected 
with  thc  circumstanccs  of  thc  dctachment  of  the  planets  or  satellites  from 
the  ccntral  inass  of  which  thcy  arc  supposcd,  according  to  thc  ncbular 
hypothcsis,  to  have  originaliy  fonned  a  part.  For  this  ingenious  theory 
and  for  the  earlier  onc  of  Buffon,  which  had  for  its  objcct  thc  cxplanation 
of  the  same  phenomena,  see  Laplace,  Exposition  du  Systcme  du  Monde, 
note  vii.  (CEuvres,  vol.  vi.  p.  470,  &c.). 

^^  Mr.  ElliSf  commcnting  on  the  corresponding  passage  below,  says : 
*  This  passage  shows  that  Bacon  was  not  aware  that  the  polcs  arc  not  fixed 
(collocati)  anywhcre;  in  other  words,  that  he  was  not  acqHainted  with  the 
preccssion  of  the  equinoxes ; — an  additional  proof  how  little  of  his  attention 
had  becn  given  to  mathenwlical  physics.'  In  the  Historia  Vcntorum  (E. 
and  S.,  vol.  ii.  p.  a8),  as  Mr.  Spedding  h;is  pointed  out,  he  spcaks  of  the 
north  polc  as  being  above,  and  the  south  pole  below  us.  Sec  Mr.  Sped- 
ding's  Preface  to  the  De  Interpretatione  Naturae  Prooeinium,  vol.  iii. 
p.  512. 

*^  fKcrTairif,  a  displacement,  or  a  standing  aside.  We  may  construe  *  out 
of  place.*     The  word  is  common  in  Arislotle. 

"  '  As  ultimate  facts.'  Cp.  i.  48,  with  note  73.  However  far  we  may 
carry  our  speculations,  there  is  always  somcthing  beyond  which  is  left 
unexplained.  And  this  Ihe  human  mind,  with  its  restlcss  activity,  at- 
tempts,  and  cannot  but  attempt,  to  resolve.    Tbere  must  always,  it  is  true, 
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ultima  et  incausabilia ;  vcruni  hoc*^  ex  illis  non  csse  videtur. 
Etcnim  hoc  fieri  existimamus  ex  quadam  harmonia  et  con- 
sensu  mundi,  qui  adhuc  non  venit  in  obscrvationem.  Quod 
si  recipiatur  motus  terrae  ab  occidente  in  orientem,  eaedem 
manent  quaestiones.  Nam  et  ipsa  super  ah*quos  polos  move- 
tur.  Atque  cur  tandem  debeant  isti  poH  collocan  magis  ubi 
sunt  quam  alibi?  Itcm  verticitas,  et  directio,  et  decUnatio 
magnctis  ad  hunc  motum  refenmtur.  Etiam  inveniuntur  in 
corporibus  tam  naturalibus  quam  artificialibus,  praescrtim 
consistentibus  et  non  fluidis,  collatio  quaedam  et  positura 
partium,  ct  tanquam  vilH  et  fibrac,  quae  diligenter  investi- 
gandac  sunt ;  utpote  sinc  quarum  inventione  corpora  illa 
commode  tractari  aut  regi  non  possunt.  At  circulationes 
illas  in  liquidis,  per  quas  illa  dum  pressa  sint.  antequam  se 
Hberare  possunt,  se  Invicem  relevant,  ut  compressionem  illam 
ex  aequo  tolercnt,  motui  libcrtatis  verius  assignamus. 

(15)  Sit  Motus  Decimus  Quintus,  Motus  Pertransitionis^ 
sive  Motus  secufidnni  Meatus ;  per  quem  virtutes  corporum 
raagis  aut  minus  impediuntur  aut  provehuntur  a  mediis 
ipsorumj  pro  natura  corporum  et  virtutum  opcrantium,  atque 
ctiam  medii.     Aliud  enim  medium  **  luci  convenit,  aliud  sono, 

be  some  barricr  to  thcsc  cflTorts,  but,  unlcss  thcy  wcrc  constantly  t>eins 
made,  the  mind  would  becomc  atrophied,  aod  human  knowlcdge  would 
soon  be  at  a  standstill. 

**  This  remark  does  credit  to  Bacon's  sagacity.  See  note  39  abo^^e,  on 
Laplace's  nebular  hypothesis.  Though,  of  course,  Bacon  had  not  the 
slightest  suspicion  of  siich  explanations  as  would  now  be  givcn,  stiM  he 
had  the  penetration  to  suspect  that  there  must  be  some  explaaation 
forthcoming. 

**  On  the  medium  of  Light,  cp.  Topica  Inquisitionis  De  Luce  et 
Lumine,  x,  xi  (E.  and  S.,  vol.  ii.  p.  jao),  and  Sylva  Sylvanim,  Exps.  761-2, 
where  he  notices  the  phenomenon  of  Refraction ;  on  the  medium  of  Sound, 
the  numerous  '  Expcriments '  on  Sound  in  Sylva  Sylvarum,  Centuries  ii,  iii ; 
on  the  medium  of  Heat,  the  numerous  remurks  scattered  throughout  this 
Book  of  the  Novum  Organuin ;  and  on  the  inedlum  through  which  Ihe 
Magnct  actSf  the  Inquisitio  De  Magncte  (E.  and  S.,  vol.  it.  pp.  311— j),  and 
Nov.  Org.  ii,  43.  His  remarfcs  on  the  transmission  of  Hcat  are  vitiated 
throughonl  by  his  not  distinguishing  bctwecn  radiation  and  condurtion. 

One  of  the  most  important  differences  wilh  respect  to  transmission 
through  mcdia  is  that,  whilc  heat  and  light  can  be  transmitted  in  vacuo, 
sound  cannoL  Moreover,  the  dcnser  the  air  in  which  a  sound  is  gcn«* 
rated,  the  more  intense  is  it.    TKere  is  some  doubt  about  electrictty,  but 
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aliud   calori  et   frigori,   aliud   virtutibus    magneticis,    necnon 
aliis  nonnullis  respective. 

{16)  Sit  Motus  Dccimus  Sextus,  Motus  Regius  (ita  enim 
eum  appellamus)  sive  Politicus^^ ;  per  quem  partes  in  corpore 
aliquo  praedominantes  et  imperantes  reliquas  partes  fraenant, 
domant,  subigunt,  ordinant,  et  cogunt  eas  adunari,  separari, 
consistere,  nioveri,  collocari,  non  ex  desidcriis  suis,  scd  prout 
in  ordine  sit  et  conducat  ad  bene  esse  partis  illius  imperantis ; 
adeo  ut  sit  quasi  Reginten  ct  Politia  quaedam,  quam  exercet 
pars  regens  in  partes  subditas.  Eminet  autem  hic  motus 
praecipue  in  spiritibus  animalium,  qui  motus  omnes  partium 
reliquarum,  quamdiu  ipse  in  vigorc  cst,  contemperat.  In- 
venitur  autem  in  aliis  corix>ribus  in  gradu  quodam  inferiore; 
quemadmodum  dictum  est  de  sanguine  et  urinis,  quae  non 
solvuntur  doncc  spiritus,  qui  partes  earum  commiscebat  et 
cohibebat,  emissus  fuerit  aut  sufTocatus.  Neque  iste  motus 
omnino  spiritibus  proprius  est,  licct  io  plerisque  corporibus 
spiritus  domincntur  ob  motum  celerem  et  pcnctrationem. 
Veruntamen  in  corporibus  magis  condensatis,  nec  spiritu  vivido 
et  vigente  (qualis  inest  argcnto  vivo  et  vitriolo)  repletis, 
dominantur  potius  partes  crassiores ;  adeo  ut  nisi  fracnum  et 
jugum  hoc  arte  aliqua  excutiatur,  de  nova  aliqua  hujusmodi 
corporum  transformationc  minime  spcrandum  sit.  Ncque 
vero  quispiam  nos  oblitos  ts&o,  existimet  cjus  quod  nunc 
agitur ;  quia  cum  ista  series  et  distributio  motuum  ad  nil 
aliud  spectet,  quam  ut  illorum  praedominantia  pcr  instantias 
Imtae   melius   inquiratur,  jam   inter   motus   ipsos  pracdomi- 


*  Gassiot  has  proved  that  in  a  vacuum  produced  by  chemical  ineans,  whicb 
is  the  most  perfect  attainable,  an  clectrical  dischargc  does  not  pass :  and  at 
present  it  is  considered  that  a  ponderable  mcdium  is  necessary  for  the 
propagation  of  electricity.*  Ganofs  Physics,  §  698.  A  magnet  will  act 
in  vacuo,  but  Faraday  has  shewn  that  a  substance,  which  is  paramagnetic 
in  vacuo,  may  become  diamagnetic  in  air. 

**  This  somewhat  fanciful  notion,  still  morc  fancifully  illustrated,  re- 
quires  no  coniment,  Better  illustrations  would  have  been,  in  respect  of 
determining  functions,  the  place  of  the  heart  and  brain  in  the  animal 
economy,  or,  in  respcct  of  relative  imporlance,  that  of  the  seed-vessels  in 
plants.  For  the  metaphor,  cp.  Arist.  Pol.  i.  5  (6) :  ^  fii»  yap  a/^vxij  tov 
(rea^uiTOS  3pj^«i  SfinronK^F  opj^fiVj  6  6e  vous  rrjt  6p«^*as  iro\tTtKrfv  kui  liJafrtAiK^I', 
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naniiae  mentioncm  faciamus.  Non  enim  in  dcscnptionc  mofus 
istius  regiiy  dc  praedominaniia  motuum  aut  virtutum  trac- 
tamus,  sed  de  praedvminaniia  partium  in  corporibus.  Haec 
enira  ea  est  praedominantia^  quae  speciem  istam  motus 
peculiarem  constituit. 

(17)  Sit  Motus  Decimus  SeptimuSj  Motus  Rotationis  Spcn- 
taneus^'^;  per  quem  corpora  motu  gaudentia,  et  bene  coUocata, 
natura  sua  fruuntur,  atque  seipsa  scquuntur,  non  aliud,  ct 
tanquam  proprios  petunt  amplexus.  Etenim  videntur  cor- 
pora  aut  movere  sine  termino  ;  aut  plane  quiescere ;  aut  ferri 
ad  tcrrainum,  ubi  pro  natura  sua  aut  rotcnt  aut  quiescant. 
Atque  quae  bcne  coUocata  sunt,  si  motu  gaudcant,  movent 
per  circulum  :  motu  scilicet  aeterno  et  infinito.  Quae  bene 
collocata  sunt,  et  motum  cxhorrent,  prorsus  quicscunt.  Quae 
non  bene  collocata  sunt,  movent  in  linea  recta  (tanquam 
tramitc  brcvissimo)  ad  consortia  suorum  connaturalium  *', 
Recipit  autem  motus  istc  rotationis  differentias  novem  **. 
Primam,  centri  sui^  circa  quod  corpora  movent :  secundam, 
polorum  suorum,  supra  quos  movent:  tertiam,  circumfcrentiae 


'"  Cp.  ii.  5  ad  fin.,  ii.  35,  ii.  36  (2),  and  notes,  Thcre  is  litlle  on  this 
subjt?ct  to  add  to  what  has  already  been  said  on  the  above  passagcs.  The 
rcader  will  not  fail  to  contrast  Bacon's  curjous  couceptions  about  motion 
(derived  from  the  Peripatetics)  with  the  I.aws  of  Motion,  as  known  to  us. 

*'  'This  passagc  is  wholly  in  accordance  with  the  Pcripatetic  system  of 
physics.  But  the  modifications  which  Bacon  goes  on  to  enumerale,  to 
which,  as  he  conccives,  the  eternal  circular  motions  of  the  heavenly  bodies 
may  be  subjcct,  are  sufficicnt  to  destroy  the  whole  a  priori  argument  in 
favour  of  such  a  system  of  astronomy  as  that  vvliich  we  find  in  thc  twelfth 
book  of  the  iMetaphysics.  It  has  not  been  suificiently  obsened  that  the 
Ptolemaic  systcm  is  no  less  at  variance  with  thc  Pcnpatetic  philosophy 
than  the  hcliocentrical.  The  attcmpts  of  Turrianus  and  Kracastoriiis  to 
construct  what  may  be  callcd  an  orthodox  system  of  astronomy — that  is 
one  in  which  all  thc  motlons  shontd  takc  place  in  circles  of  which  the  eartb 
is  Ihe  centre — was  suggested  chiclly,  as  we  learn  from  the  Homocentrica 
of  thc  latter,  by  the  wish  to  reconcile  astronomy  and  philosophy.  It  had 
no  scientific  value,  since  it  left  all  the  phenomena  of  variations  of  paratlax 
and  apparcnt  diametcr  imcxplained,  or,  at  any  rate,  gave  an  cxplanation  of 
them  which  no  astronomcr  would  accept.  It  was  ncverthelcss  favourably 
reccived  by  the  systematic  Peripalicians,  See,  for  instance,  Klaminius, 
De  prima  Philosoph.  Paraph.  p.  119.  (I  quote  thc  Basle  edition  of  1557.)' 
Mr.  KIIis*ivote. 

*^  That  is,  nine  respects  in  which  thc  motions  may  differ. 
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sive  ambitus  sui,  prout  distanl  a  centro  :  quartam,  incitatioois 
suae,  prout  cclcrius  aut  tardius  rotant :  quintam,  conse- 
quutionis  motus  sui,  veluti  ab  oriente  iu  occidentem,  aut  ab 
occidcnte  in  orientem:  sextam,  dcclinationis  a  circulo  pcrfecto 
pcr  spiras  longius  aut  propius  distantcs  a  centro  suo  :  septi- 
mam,  dcclinationis  a  circulo  perfecto  per  spiras  longius  aut 
propius  distantcs  a  polis  suis :  octavam,  distantiae  propioris 
aut  longioris  spirarum  suarum  ad  invicem :  nonam  et  ultimam, 
variationis  ipsorum  polorum  ''^',  si  sint  mobiles :  quae  ipsa  ad 
rotationem  non  pertinet,  nisi  fiat  circulariter^".  Atque  istc 
motus  communi  et  invctcrata  opinione  habetur  pro  proprio 
coelestium.  Attamen  gravis  de  illo  motu  lis  est  inter  non- 
nullos  tam  ex  antiquis  quam  modernis,  qui  rotationcm  terrae 
attribuerunt.  At  multo  fortasse  justior'''^  movetur  controvcrsia 
(si  modo  rcs  non  sit  oninino  extra  controversiara),  an  motus 
videlicet  iste  (concesso  quod  terra  stct)  coeli  finibus  conti- 
neatur,  an  potius  descendat,  ct  communicetur  aeri  ct  aquis'^-. 
Motum  autcm  rotationis  in  missilibus,  ut  in  spiculis.  sagittis, 
pilis  sclopetorum,  et  similibus,  omnino  ad  motum  libertatis 
rcjicimus^^. 

(18)  Sit  Motus  Dccimus  Octavus,  Motus  Trcpidationis^  cui 
(ut  ab  astronomis  intclHgitur)  non  multum  fidei  adhibenius '^*. 


^  That  is,  libration. 

The  reader  nced  hardly  hc  again  rcmindcd  that  he  wiU  find  a  detailed 
account  of  Bacon*s  astrononucai  views  (written,  however,  about  eight  years 
before  the  publication  of  thc  Novtim  Organurn),  in  the  Descriptio  Globi 
Intellcctualis  and  thc  appended  tract  'Ihema  Coeti  (E.  and  S.,  vol.  iii. 
pp.  713-80), 

**  Mr.  Elhs  says:  *  I  bclieve  the  sense  is  that  unle&s  we  restrict  ourselves 
to  circular  raotion,  that  is,  unlcss  we  reject  the  sixth  and  seventh  species 
of  variation,  it  will  not  bc  ncccssary  for  us  to  suppose  thc  polcs  thcmselves 
to  be  movable :  in  other  words,  that  tlie  phenomena  of  vvhich  we  could  by 
Ihis  hypothcsis  give  an  account  may  be  adequately  reprcsented  without  it 
by  mcans  of  spirals.' 

^^  This  language,  the  reader  will  perceive,  exaclly  accords  with  what 
\vc  have  so  often  elsewhere  found  lo  be  Bacon*s  opinion  not  only  as  to  the 
annuat,  but  also  as  to  thc  diurnal  motion  of  the  earth. 

"  Cp.  Aph.  36  {2),  and  notes. 

"  See  '  Motus  tertius  *  above,  and  .\ph.  36  (6). 

"  *The  name  of  Irepidation  was  given  by  the  Alphonsinc  astronomcrs 
to  a  moiion  by  which  they  imagincd  thc  starry  heaven  to  be  affected,  and 
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Nobis  autem  corporum  naturalium  appetitus  ubique  serio 
perscrutantibus  occurrit  iste  motus;  et  constitui  dcberc  videtur 
in  speciem.  Est  autem  hic  motus  vcluti  aeternae  cujusdam 
captivitatis.  Videlicct  ubi  corpora  non  omntno  pro  natura 
sua  bene  locata,  ct  tamcn  non  prorsus  male  se  habentia, 
pcrpetuo  trepidant,  et  irrequiete  se  agant,  nec  statu  suo 
contenta,  nec  ulterius  ausa  progredi.  Talis  invenitur  motus 
in  corde  et  pulsibus  animalium ;  et  necesse  est  ut  sit  in 
omnibus  corporibus,  quac  statu  ancipiti  ita  dcgunt  inter 
commoda  et  incommoda,  ut  distracta  liberare  se  tentent,  et 
denuo  repulsam  patiantur,  et  tamen  perpetuo  experiantur^^. 

(19)  Sit  Motus  Decimus  Nonus  et  postremus,  motus  ille  cui 
vix  nomen  motus  competit,  et  tamen  est  plane  motus.  Quem 
motum,  Motum  Decubitus^^^  sive  Motum  Exhorrcniiae  MciuSy 


in  virtue  of  which  its  equinoxes  described  srnall  circles  of  nine  degrees 
radius  about  those  of  the  ninth  or  next  superior  orb,  To  account  for  this 
motion  they  introduced  a  tenth  orb.  The  phenomenon,  however,  thus 
accounted  for  was  altogcther  imaginarj-,  although  it  is  tnie  that  the  length 
of  the  tropical  year,  by  supposed  variations  of  which  the  idea  of  trepida- 
tion  was  suggested,  is  not  rigorously  constant.  It  may  be  questtoned 
whether  13acon's  hesitation  to  accept  the  astronomical  motion  of  trepida- 
lion  had  any  bettcr  foundation  than  his  doubts  whether  the  proper  motions 
of  the  planetary  orbs  werc  anything  more  than  "rcs  conBctac  et  suppo- 
silac."  [ScG  Aph.  36  (2).]  Thc  qucstion  of  the  cxistence  or  non- 
existcnce  of  trepidation  coutd  only  be  decided  by  a  person  conversant  with 
the  details  of  the  received  s)stem  of  astronomy.*     Mr.  Ellis*  note. 

"  Cp.  Historia  Densi  et  Rari,  E.  and  S.,  vol.  ii.  p.  263:  'Pulsus  cordis 
et  artenarum  in  animalibus  Bt  per  irrequietam  dilatationem  spirituum,  et 
rcceptuni  ipsorum,  pcr  vices.'  In  reading  vague  and  fanciful  passagcs  likc 
these,  we  must  recoUect  that  Harvey  did  not  begin  to  teach  his  tlicory  of 
thc  circulation  of  thc  blood  till  1619,  and  that  it  was  not  tilt  1628  that  his 
grcat  trcatise,  the  '  Exercitalio  Anatomica  de  Motu  Cordis  et  Sanguinis  in 
Animalibus*  was  published.  Bacon  might,  it  is  tnie,  have  derived  more 
precisc  vicws  than  those  which  hc  exprcsses  from  earlicr  writers,  but  there 
was  nothing  specially  to  direct  his  attention  to  this  subject. 

The  Tides  and  thc  astronomical  phenomena  of  Nutation  and  LibriUon 
mrght  furnish  appropriate  instances  of  the  *  Motus  Trepidationis.' 

^  Decubitus  =  lying  away  from,  sc.  motion.  See  Facciolati  on  decubo, 
He  quotcs  Fabius  Pictor  apud  Aul.  Gell.  lib.  x.  cap.  15:  'Pedes  lecti,  in 
quo  cubat  [sc.  Flamen  Dialis],  luto  tenui  circumlitos  esse  oportct :  et  de 
eo  lecto  trinoctium  continuum  non  dccubat:  neque  in  eo  leclo  cubare 
altum  fas  est/  Decubitus  might,  Uowever,  simply  niean  Mying  down,'  *rc- 
chning,*  *  repose.'    (Cp.  decumbo.) 
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vocare  licet.  Per  hunc  motum  terra  stat  mole  sua*'^^  mo- 
vcntibus  se  extremis  suts  in  medium ;  non  ad  centrum 
imaginativum,  sed  ad  unionem.  Per  hunc  etiam  appetitum 
omnia  majorem  in  modum  condensata  motum  exhorrent, 
atque  iilis  pro  omni  appctitu  est  non  moveri  ;  et  licet  infinitis 
modis  vellicentur  et  provocentur  ad  motum,  tamcn  naturam 
suam  (quoad  possunt)  tuentur.  Quod  si  ad  motum  com- 
pellantur,  tamen  hoc  agcre  scmper  videntur  ut  quietcm  et 
statum  suum  recuperent,  neque  amplius  moveant.  Atque 
circa  hoc  certe  se  agilia  praebent,  et  satis  pemiciter  et 
rapide  (ut  pcrtaesa  et  impaticntia  omnis  morae)  contendunt. 
Hujus  autem  appetitus  imago  ex  parte  tantum  cemi  potest ; 
quia  hic  apud  nos,  ex  subactionc  et  concoctione  coclcstium^*, 
omnc  tangibile  non  tantum  non  condensatum  est  ad  ultimi- 
tatem,  sed  etiam  cum  spiritu  nonnullo  miscetur. 


Proposuimus  itaque  jam  species  sive  elementa  siraplicia 
motuum,  appctituum,   et  virtulum  activarum,  quae   sunt   in 

On  Dacon*s  vague  and  improper  us€  of  the  word  '  motion,*  see  the  6rst 
note  on  this  Aphorism.  Here  it  cannot  bc  rendered  even  by  *  proccss'  or 
*operation,'  but  we  must  resort  to  some  word  of  very  wide  raeaning,  such 
as  '  tcnLiency  *  or  *  affection '  of  matter. 

'  Inenia/  the  property  of  which  Bacon  here  speaks,  is  simply  the  inca- 
pacity  of  mattcr  to  change  its  own  state  of  rest  or  motion.  The  obscure 
notions  of  Bacon  aud  his  contemporaries  about  niotion  prevented  them 
from  seeing  that  this  property  applies  as  much  to  thc  tendency  of  a  body 
in  motion  to  go  on  moving  as  to  ihat  of  a  body  at  rcst  to  rcmain  at  rest. 
For  a  brief  account  of  the  establishment  of  the  Kirst  Law  of  motion  (which 
seems  to  have  been  first  enunciated  by  Galilco  in  1638),  sec  \VheweU's 
History  of  the  Inductive  Sciences,  vol.  ii.  bk,  vi.  ch.  2. 

"  Bacon  seems  never  weary  of  parading  his  belief  in  the  immobility  of 
the  earth. 

*^  Cp.  what  he  says  above  under  *  Motus  Duodecimus : '  '  ita  ut  veri- 
simile  sit  possc  csse/  &c.  It  was  onc  of  the  leading  doctrincs  of  Telesius 
that  tlie  sun,  and  the  heavenly  bodics  generaliy,  raodify  tlie  surface  of  the 
earth  and  the  parts  adjacent  to  the  surfacc,  rcndcring  thcm  rarer  and 
wanner  than  they  are  by  their  own  nature ;  while  the  interior  parts  of 
the  earth  exhibit  its  peculiar  characteristics  of  coldncss,  crassness,  dark- 
ness,  and  immobility.  See  Telesius,  De  Rerum  Natura,  lib.  i,  (especjally 
chs.  5,  10-14);  Bacon,  De  Principiis  atque  Originibus,  E.  and  S.,  vol.  iii. 
pp.  98-9. 

Towards  the  end  of  Aph.  30,  Bacon  uses  the  expression  '  imbutum  a 
coelcstibus/  on  whicb  see  note. 
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natura  maxlme  catholica.  Nequc  parum  scientiac  naturalls  sub 
illis  adumbratum  est.  Non  negamus  tamen  et  alias  species 
fortasse  addi  posse'''',  atque  istas  ipsas  divisiones  secundum 
veriores  rcrum  venas  transfcrri,  deniquc  in  minorem  numcrum 
posse  redigi.  Neque  tamen  hoc  de  divisionibus  aliquibus  ab- 
stractis  intelligimus  :  veluti  si  quis  dicat  corpora  appetere  vel 
conservationem,  vel  exaltationem,  vcl  propagationcm,  vel  fm- 
itionem  naturae  suae ;  aut  si  quis  dicat  motus  rerum  tendere 
ad  conscr\'ationcm  et  bonum,  vel  univcrsi,  ut  autitypiam  et 
nexnm ;  vel  univcrsitatum  magnarum,  ut  motus  congregatio* 
nis  tnajoris^  rotationis^  et  exhorrentiae  motus ;  vel  formarum 
specialium,  ut  rcliquos,  Licct  enim  haec  vera  sint,  tamen 
nisi  terminentur^'^  in  materia  ct  fabrica  secundum  veras  lineas, 
speculativa  sunt.  et  minus  utilia.  Interim  sufiicient  et  boni 
erunt  usus  ad  pensitandas  praedominantias  virtutum  et  ex- 
quirendas  instantias  htcta£ ;  id  quod  nunc  agitur. 

Etenim  ex  his  quos  proposuimus  motibus  alii  prorsus  sunt 
invincibilcs;  alii  aliis  sunt  fortiores,  et  iilos  ligant,  fraenant, 
disponunt;  alii  aliis  longius  jaculantur;  alii  alios  tempore  et 
cclcritate  praevertunt;  alii  alios  fovent,  roborant,  ampliant, 
accclcrant. 

Motus  antitypiae  omnino  est  adamantinus  et  invincibilis. 
Utrum  vero  Motus  fuxus  sit  invincibilis  adhuc  haeremus. 
Neque  enim  pro  certo  afiirmavcrimus'^'  utrum  detur  Vacuum, 

'•  Dr.  Hippus  reniarks  very  well  that  this  class  of  facts  or  rather  tenden- 
cies  might  have  bccn  further  illtistraled  by  torsion  or  the  effort  made  by  a 
threail,  wire,  or  the  like,  whcn  twi&ted,  to  untwist  itself. 

To  attcinpt  toclassify,  rcduce,  or  complcte  thislist  of  so-called  'motions/ 
woultl  be  of  no  ser\ice  to  Ihe  student.  I  have  already  said  enough  to  enable 
him  to  estimate  the  value  of  Bacon's  enumcration,  as  well  as  its  various 
errors  and  defects. 

"  Be  '  defined,'  or  '  Hmited.* 

•*  !n  ii.  a,  Bacon  absohitcly  dcnies  thc  cxistencc  of  a  vacuum.  See  notc 
on  that  passage  and  also  note  51  on  the  '  Motus  Secundus.'  In  the  latter 
note,  I  have  refcrrcd  to  Bacon*s  changc  of  opinion  on  the  siibject  of  a 
vacuum,  and  have  quoted  a  *  Canon  *  from  the  Historia  Dcnsi  et  Rari 
(which  work,  or,  al  least,  the  latter  part  of  it,  was  w-ritten  during  his 
last  'quinquennium*),  where  he  says:  '  Non  est  vacuum  in  natura,  nec 
congregalum  nec  intermistum.'  See  E.  and  S.,  vol.  ii.  p.  303.  Taking 
that  as  his  last  iitterancc  on  the  subject,  and  bcaring  in  mind  the  positive 
manner  ia  wbich  he  speaks  in  ii.  8,  as  also  the  apparent  bias  of  i.  66  and 
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sive  coacervatum  sive  permistum  ^''^.  At  de  illo  nobis  constat, 
rationcm  illam  "■',  propter  quam  introductum  est  Vacuum  a 
Leucippo  ct  Dcmocrito  (videlicct  quod  absque  eo  non  possent 
eadem  corpora  complecti  et  implere  majora  et  minora  spatia), 
falsam  esse.  Est  enim  plane  plka  moteriae*^^  complicantis 
et  replicantis  sc  pcr  spatia,  intcr  certos  fines,  absque  in- 
terpositione  vacui ;  neque  est  in  acre  ex  vacuo  bis  milKes 
(tantum  enim  esse  oportet)  plus  quam  in  auro*'\     Id  quod  ex 


i).  48  {il)j  we  must,  1  thtnk,  nutwithstanding  the  expressiuns  of  doubt  in 
the  prcscnt  passage,  rcgard  him  as  having  delibemtcly  rejcctcd  the  doctrine 
of  a  vacimm. 

"  1  borrow  Ihe  following  note  from  Ellis  and  Spcddint''s  Edilion  : 
'"Vacuum  perniistum,"  Ktvhv  axafntrrov,  is  vacuum  dilTused  through  Ihe 
interstices  of  any  portiou  of  matter.  By  **  vacuum  coacervatum,"  ttevAk 
Kr;^aipia-/icroi/,  is  mcanl  clcar  cmpty  spacc.  Scc,  for  this  distinction, 
Aristotle,  Pliys.  [v.  7  [p,  314).  Hero  of  Alexundria,  wboin  Bacon  mentions 
more  than  oncc,  approves  of  those  who  admit  thc  formcr  kind  of  vacuum 
and  reject  the  latter.     See  the  Introduclion  to  his  Spiritalia, 

*flt  is  pcrhaps  worlh  observing  that  in  the  fable  entitled  "  Cupido  sive 
Atomus"  (De  Sap.  Vet.  xvii),  where  the  theory  of  a  vacuum  is  mentioned, 
this  distinction  was  not  introduced  till  Bacon  revlsed  the  work  in  his  later 
years.  The  passage  which  stands  Ihus  in  the  original  edition  (1609) — 
"Quisquis  autem  atomum  ponit  el  vacuum^  necessario  virlutem  atomi  ad 
distans  introducit" — is  aUered,  in  the  edition  pnblishcd  by  Rawlcy  after 
Bacon's  death,  to  "Quisquis  autem  atamuui  asserit  atque  vacuum  <Iicct 
istud  vacuum  intermistum  ponat,  non  segregatum)  nccessario,"  &c, — 
/.5.]' 

Cp.  the  similar  distinction  of  'aer  permistus*  and  *aer  coacervatus'  in 
Aph.  50  ad  init. 

*'  For  this  and  other  reasons,  see  Arist.  Phys.  iv,  6  (p.  aij  b). 

"*  Cp.Hisloria  Dcnsict  Rari,  E.and  S.,volii,p.  303:  Mntcrtcrminnsdensi 
et  rari  est  plica  materiae,  per  quani  se  complicat  et  replicat  absque  vacuo.' 

Plica  (from  plico)  is  explained  by  Du  Cange  as  *plicatur.i  vel  involutio.* 

•*  *  Nor  is  there  in  air  two  thousand  times  more  of  vacuity  tUan  in  gold.' 
In  ii.  40,  fie  states  thc  dcnsity  of  gold  at  21  times  that  of  spirits  of  wine, 
and  Ihat  of  spirits  of  wine  at  100  times  that  of  its  own  vapour;  whilc 
in  the  Historia  Densi  et  Rari  (E.  and  S.,  vol.  ii.  p.  355),  he  says  that 
all  fumcs  arc  rarcr  ihan  air.  This  would  make  the  density  of  gold  more 
than  2100  timcs  grcatcr  ihan  Ihat  of  air,  or,  speaking  roughly,  2000  times 
greater.  Bacon,  who  was  not  much  of  a  mathematician,  probabiy  look 
for  granted  that  thc  ratio  of  the  amounls  of  vacuity,  containcd  in  equal 
weights  of  the  two  bodies,  was  inversely  that  of  the  densities.  But  tliis  is 
plainly  not  the  case. 

Procecding  on  a  calculation  bascd  on  passagcs  in  tlie  Histor;a  Densi 
et  Rari  only,  Mr,  EIHs  makes  the  supposcd  density  of  gold  1900-fold  ihat 
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potentissimis  corporum  pneumaticorum  virtutibus  (quae  aliter 
tanquam  pulveres  minuti  natarent  in  vacuo),  et  multis  aliis 
demonstrationibus,  nobis  satis  liquet.  Reliqui  vero  Motus 
regunt  et  reguntur  invicem,  pro  rationibus  vigoris,  quaati, 
incitationis,  ejaculationis,  nccnon  tum  auxiliorum  tum  im- 
pedimcntorum  quae  occurrunt. 

Exempii  gratia :  magnes  armatus  nonnuUus  detinet  et 
suspcndit  ferrum,  ad  sexagccuplum  pondus  ipsius ;  eo  usque 
dominatur  motus  congregaiiouis  minoris  super  motum  cotigrcga- 
iionis  majoris;  quod  si  majus  fuerit  pondus,  succumbit.  Vectis 
tanti  roboris  sublevabit  tantum  pondus ;  eo  usque  dominatur 
motus  libcriatis  super  motum  congregaiionis  majoris ;  sin 
majus  fuerit  pondus,  succumbit.  Corium  tensum  ad  tensuram 
talcm  non  rumpitur;  eo  usque  dominatur  motus  coniinu* 
ationis  super  motum  tcnsurae  ;  quod  si  ultcrior  fucrit  tcnsura, 
rumpitur  coriuni,  et  succumbit  motus  coniinuationis*  Aqua 
per  rimam  perforationis  talis  effluit;  eo  usque  dominatur  motus 
cotigregationis  majoris  super  motum  continnaiionis ;  quod  si, 
minor  fuerit  rima,  succumbit,  et  vincit  motus  coniinnationis, 
In  pulvere  sulphuris  solius  immissi^''  in  sclopetum  cum  pila^  et 
admoto  ignc,  non  emittitur  pila;  in  eo  motus  congrcgationis 
majoris  vincit  motum  hyks.  At  in  pulvere  pyrio  immisso 
vincit  niotus  hyles  in  sulphure,  adjutus  motibus  hyUs  et 
fitgae  in  nitro.  Et  sic  de  caeteris.  Etenim  instantiae  lucta$\ 
(quac  indicant  pracdominantiam  virtutum,  et  sccundum  quaa 
rationes  et  calculos  praedominentur  €t  succumbant)  acri  ct 
sedula  diligcntia  undique  sunt  conquirendae, 

Etiam  modi  ct  rationes  ipsius  succumbcntiae  motuum  dili- 
genter  sunt  introspiciendae.  Nempe,  an  omnino  cessent,  vel 
potius  usque  nitantur,  sed  ligentur,  Etenim  in  corporibus 
hic  apud  nos,  nulla  vcra  est  quies,  ncc  in  integris  nec  in 
partibus;  sed  tantum  sccundum  apparcntiam''".     Quies  autem 


of  air.  Supposing  that  ninetecn-twentieths  of  the  goid  consisted  of  vacuity 
(perhaps  not  an  extravagant  calciilation,  when  we  consider  Ihe  supposed 
density  of  the  bodics  in  Ihe  interior  of  the  earth),  the  ratio  of  vacuity 
inthesamc  wcightsofairandgold  would=  i899  +  ^J:J-J=  (approximatcly) 
'*<;"'"•"  :  fJ=:3ooo :  I,  the  ratio  given  in  the  texl. 

*•  Mr.  ElHs  proposes  to  read  *  immisso.' 

"  Sce  note  58  above,    The  *  hic  apud  nos*  is  opposed  to  the  mterior 
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ista  apparens  causatur  aut  per  acquilibrium^  aut  per  abso- 

lutani  praedoniinmiiiajH  niotuum.  Per  arquilibrium^  ut  in 
biiancibus,  quae  stant  si  acqua  sint  pondera.  Per  f>racdo~ 
rninantianiy  ut  in  hydriis  perforatis,  ubi  quiescit  aqua  et 
detinetur  a  decasu  *'',  per  praedominaniiam  motus  ncxus, 
Notandum  tamen  est  (ut  diximus)  quatenus  nitantur  niotus 
illi  succumbentes.  Etenim  si  quis  per  luctam  detineatur 
extensus  in  terra,  brachiis  et  tibiis  vinctis,  aut  aliter  detentis ; 
atque  illc  tamen  totis  viribus  resurgere  nitatur;  non  est 
minor  nixus,  Hcct  non  proficiat'''^.  Hujus  autcm  rci  conditio 
(scilicet  utrum  per  praedominantiam  motus  succumbcns  quasi 
annihiletur,  an  polius  continuetur  nixus,  licet  non  conspiciatur), 
quac  latet  in  conflictibus^  apparcbit  fortasse  in  concurrentiis. 
Exempli  g-ratia;  fiat  experimentvim  in  sclopetis,  utrum  sclo- 
petus,  pro  tanto  spatio  quo  emittat  pilam  in  linea  directa, 
sive  (ut  vulgo  loquuntur)  in  puncto  blanco,  debiliorem  cdat 
pcrcussioncm  cjaculando  in  supra,  ubi  Motus  Ictus  est 
simplex,  quara  desuper,  ubi  Motus  Gravitatis  concurrit  cum 
Ictu'". 

parts  of  the  earth.  The  equiJihnuin  of  entire  bodies,  he  supposes,  is  only 
apparent,  while,  amongst  the  ultimatc  particles  of  bodies,  there  is  a  motion 
constantly  going  on, — a  'latens  processtas,*  a  '  iatio  per  minima.* 

This  idea,  [  nced  hardly  say,  is  in  accordance  wiih  the  views  of  the 
most  recent  physicists,  who  regard  Ihe  minute  molecules  of  which  mattcr 
ts  or  may  be  supposed  to  be  composcd  as  bcing  in  a  constant  state  of 
motion.  See,  for  instance,  TyndalCs  Heat  a  Mode  of  Motion,  ch.  3  \vith 
the  Appcndix,  M.  Bouillet  poinls  out  the  coincidence  hetween  Bacon^s 
opinion  and  that  of  Leibnit7,  as  shewn,  amongst  other  places,  in  the 
following  [KLSsage :  *  Et  hanc  agendi  virtutem  omni  substantiae  inesse  aio, 
scmperquc  aliquam  ex  co  actionem  nasci ;  adcoque  ncc  ipsam  substantiara 
corpoream  (non  magis  quam  spiritualem)  ab  agendo  cessare  unquam  ;  quod 
illi  non  satis  percepisse  vidcntur,  qui  essenliam  ejus  in  sola  extensione,  vcl 
etiam  impenetrabilitate  coUocavcrunt,  et  corpus  omnimode  quiescens  con- 
cipere  sibi  sunt  visi.'  Do  Prirnae  Philosophiae  Emendatione,  Acta  Eru- 
ditonim,  1694.    Ed.  Frdmann,  p.  122. 

**  In  '  Motus  Secundus,'  he  adds  the  important  words  *nisi  os  hydriae  ad 
immittendum  aercm  aperiatur,*  Thcse  phenomcna,  whcn  once  obscrved, 
ought  lo  have  led  to  the  discovery  of  the  prcssure  of  the  atmosphere. 

•*  This  is,  of  course,  true.  A  causc  always  operates  to  the  full  exlent  of 
its  efficiency,  though  its  effects  may  not  be  apparent,  owing  to  the  action 
of  othcr  causes,  whether  concurring  or  coimteracting.  Though  a  truisra, 
when  once  statcd,  this  consideration  is  often  lost  sight  of. 

™  Tbis  passage  is  very  cunous,  as  shewing  that  Bacon  had  no  suspicioa 
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Etiam  canoncs  praedomvian/iarupH  qui  occurrunt  colligcndi 
sunt.  Vcluti,  quod  quo  communius  est  bonum  quod  appetitur, 
co  motus  est  fortior"^  ut  motus  mxuSy  qui  respicit  commu- 
nioneni  universi,  fortior  est  motu  gravitatis,  qui  respicit  com- 
munionem  densorum.  Etiam  quod  appetitus  qui  sunt  boni 
privati,  non  praevalent  plerunque  contra  appetitus  boni  magis 
publici,  nisi  in  parvis  quantis.  Quae  utinam  obtinerent  iu 
civilibus. 

XLIX. 

Intcr  praerogativas  insiantiariivi  ponemus  loco  vicesimo 
quinto  Instantias  Innuentes'^' ;  eas  scilicet,  quae  commoda  ho- 


that,  in  both  cases  alike,  the  force  of  gravity  is  acting  at  every  moment  of 
the  pro]ectile's  path  ;  nor  was  he  aware,  of  course,  that  the  path  of  the 
projectile,  if  we  leave  out  of  account  the  resistance  of  the  atmosphere,  rs 
in  ali  cases  a  parabola.  The  experiment  propused  is  to  ascertain  how  far 
a  guri  will  carry  point-bLink,  and  then,  firing  that  distance,  first  upwards, 
then  downwarib;,  to  compare  the  force  of  the  two  shots.  As  the  velocity 
at  any  point  of  the  parabola  is  Ihat  which  would  bc  acquired  in  falling 
from  the  directrix,  there  can  be  no  doubt  that  the  downward  shot  would 
make  much  the  greatcr  impression  of  the  two.  But,  as  it  is  almost  need- 
lcss  to  add,  Bacon  entirely  mistook  the  conditions  of  the  problem. 

The  true  theory  of  the  motion  of  projectiles  was  first  distinctly  cnun- 
ciatcd  by  Galileo  in  the  fourth  of  his  Dialopucs  on  Motion,  wbich  were 
published  at  Leyden  in  1638  (Dialoghi  delle  Nuove  Scienzc,  Giomata  iv, 
Klorence  Ed.,  vol.  xiii.  p.  aaa,  &c.).  On  the  previous  speculations  of 
Tartalea,  Digges,  &c.,  see  Wheweirs  History  of  (he  Inductive  Sciences, 
vol.  ii.  bk.  vt.  ch.  3.  sect.  3,  and  Drinkwater's  Life  of  Galileo  (Lib.  Soc, 
U.  K.),  ch,  16.  It  is  curious  that  onc  of  the  books  (thc  Pantomctria, 
published  in  1591),  in  whicb  Thorn;is  Digges  aUudes  to  the  compounded 
motion  of  a  projectilc,  w;is  dedicated  to  Sir  Nicholas  Bacon,  Bacon's 
father.  A  series  of  very  intercsting  remarks  on  this  subjcct  will  be  found 
at  the  end  of  the  Stratioticos,  publishcd  by  Digges  in  1579. 

'*  Note  this  strange  application  of  thc  doctrine  of  Final  Causcs,  and  the 
very  doubtful  cKample  by  which  it  is  supported. 

On  Public  and  Private  Good,  cp.  thc  intcrcsling  passagcs  in  Dc  Augm. 
vii.  I  (E.  and  S,,  vol.  i.  p.  717,  &c.),  or  Advancement  of  Leaming,  bk,  ii. 
(E.  and  S.,  vol.  Jii.  p,  420,  &c.).  The  application  of  this  distinction  to 
'judge  and  determine  the  controversies  wherein  Moral  Philosophy  is 
conversant*  has  a  pecuIJar  interest  in  reference  to  subsequent  ethical 
spcculation. 

''*  These  are  the  first  of  the  three  *  Instantiae  propitiae  sive  bencvolae ' 
(see  Aph.  44).  Their  office  is  'dirigere  operativam  ad  ea  quae  maxime 
hominum  intersunt.*     Hence,  thcy  are  callcd  *  Intimating  Instances;'  for 
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minum  innuunt  aut  designant.  Etcnim  ipsum  Posse  et  ipsum 
Scire  naturam  humanam  amplificant,  non  beant^^  Itaque 
decerpenda  sunt  ex  univcrsitate  rerum  ca  quac  ad  usus  vitac 
maxime  faciunt.  Verum  de  its  erit  magis  proprius  dicendi 
locus,  cum  Deductiones  ad Praxim'^^  tractabimus.  Quinetiam 
in  ipso  opcrc  Intcrprctationis  circa  singula  subjecta,  locum 
semper  Chartcie  Humanae^  sive  Chartae  Optativae'^^  assigna- 
mus.  Etenim  et  quaerere  et  optare  non  ineptc,  pars  sclcntiae 
est ' «. 

Inter  praerogativas  instantiarum  ponemus  loco  vicesimo 
scxto  Instantias  Polychrcstas"''^ ^  Eae  sunt,  quac  pcrtinent 
ad  varia  ct  saepius  occurrunt ;  ideoque  operae  et  novis  pro- 
bationibus  haud  parum  parcunt.  Atque  de  instrumentis  ipsis 
atquc  ingeniationibus'^^  proprius  erit  dicendi  locus,  cum  Dc- 
ductiones  ad  Praxim  et  Experimentandi  Modos  tractabimus. 
Quinetiam  quae  adhuc  cognita  sunt  et  in  usum  vcnerunt,  in 
Historiis  Farticularibus  sinsularum  artium  dcscribentur"^.     In 


they  suggest  to  us  wh^t  2re  profitable,  and  what  are  unprofitable  directions 
for  our  experiments,  energies,  or  speculaltons. 

'*  On  the  necessity  of  the  union  ol"  Knowledge  and  Practice,  Scrence 
and  Art,  scc  i.  81,  ii.  4,  and  the  various  othcr  passages  on  the  same  subject 
which  abound  in  this  treatise.  In  i.  j,  the  lesson  is  conveycd  in  a  somc- 
what  ditrerent  form  :  '  Scientia  et  potentia  humana  in  idera  coincidunt.' 

"*  Scc  ii.  ai. 

"  Cp.  the  Tables,  bcaring  these  namcs,  at  the  cnd  of  the  Hisloria 
Vcntorum  and  Historia  Densi  ct  Rari. 

"  Ab  Mr.  Kitchin  obser\es,  Ihis  niaxim  is  but  anotber  form  of  the 
famoijs  dictum,  *  Prudens  quacstio  cst  dimidium  scicntiae.' 

"  Gp.  Dc  Gcn.  Anim.  v.  8  ad  fin.  (p.  789  b.  9-12);  olov  yap  eria 
iroXvxplfTd  ffrri  Totv  nfpt  rar  Tf^vat^  Snmfp  «V  T7  jja^KevTtr^  »/  a^vpa  ku\  6 
&i^a)V,  ovToat  tcai  t6  mftipa  e»  Toit  (pvirti  trvvraTOitTiv,  (jalcn  (£d.  KUhDf 
tom.  xiii.  pp.  50X,  763)  spcaks  of  fjiaptiaKit  TroXvxfitjfrTa.  This  is  the  class 
of  instances  'quac  parcunt  instnimentis'  (see  Aph.  44),  and  Includes  all 
rules,  processes»  or  instruments,  which,  being  appUcable  to  a  great  variety 
of  cases,  shorten  or  facilitate  our  observations  and  exiwriments.  They 
cannot  bc  accuratcly  discrirainatcd  from  tbe  Instantiae  Radii  and  thc 
Instantiae  Curriculi. 

'"'  *  Ingcnious  contrivanccs.'  The  word  docs  not  occur  in  classical 
Latin,  though  ingeniatus  is  found  in  Plautus  and  other  writers.  Ducange 
has  the  verb  ingeniare. 

''  See  the  Catalogus  Historiarum  Particularium,  which  was  published  at 
tbe  end  of  the  First  Edition  of  the  Novuin  Organum.    Bacon  tells  us,  at 
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praesenti  autem  subjungemus  quacdam  catholica  circa.  ea  pro 
exemplis  \.-AXi\.wm  polychrestu 

Operatur  igitur  homo  super  corpora  naturalia  (praeter  ipsam 
admotionem  et  amotionem^**  corporum  simplicem)  septem 
praecipue  modis :  nempe,  vel  pcr  cxclusionem  eorum  quae 
impediunt  et  disturbant ;  vel  per  compressiones,  extensiones, 
agitationes,  et  hujusmodi ;  vel  per  calorem  et  frigrus;  vel  per 
moram  \n  loco  convenienti ;  vel  per  fraenum  ct  regimen 
motus ;  vel  per  consensus  speciales;  vel  per  alternationem 
tempestivara  et  debitam,  atque  seriem  et  successionem  horum 
omnium  ;  aut  saltem  nonnullorum  ex  illis. 

(i)  Ad  primum  igitur  quod  attinet ;  aer  communis  qui 
undique  praesto  est  et  sc  ingerit,  atque  radii  coelestium, 
raultum  turbant.  Quae  itaque  ad  illorum  cxclusionem  *' 
faciunt,  merito  haberi  possint  pro  polychrcstis.  Huc  igitur 
pcrtincnt  materies  et  crassities  vasorum,  in  quibus  corpora 
ad  operationem  pracparata  rcponuntur.  Simtlitcr,  modi 
accurati  obturationis  vasorum,  per  consolidationem  et  lutum 
sapictiticu^^i  ut  loquuntur  chymict.  Etiam  clausura  per 
liquores  in  cxtimis,  utilissima  res  est ;  ut  cum  infundunt 
olcum  super  vinum  aut  succos  herbarum,  quod  expandcndo 
se  in  summitate  instar  operculi,  optime  ca  conservat  illaesa 
ab  acrc.  Neque  pulvcres  res  malac  sunt;  qui,  licet  contineant 
aerem  permistum*^,  tamen  vim  aeris  coacervati  et   circum- 


thc  end  of  the  Farascever  that  it  was  his  design,  as  soon  as  he  was  at 
leisure,  *  in  singulis  vcluti  interrogando  docere,  qualia  sint  circa  unain- 
quainquc  histnriarum  illarum  potissimum  inquirenda  et  conscribenda.* 

"  Cp.  i.  4. 

"  Thc  Air-Pump,  invcnted  about  1654  by  Otto  von  Guericke  of 
Magdeburg  and  subsequently  so  much  improved  by  Boyle,  would  havc 
exactly  met  Bacon's  requiremenls,  so  far  as  air  is  concerned.  Light  is 
exciuded  with  comparative  case. 

'*  Lutum  jopiratutf  or  pbUosopbomm  was  a  composition,  employed  for  the 
purpose  of  sealing  hermetically  the  orifices  of  vessels.  Pliny  (Nat.  Hist. 
xxix.  3  fn),  sect.  51)  gives  a  short  recipe  for  piecing  together  brofccn 
fragments  of  glass :  *Et,  ne  quid  desit  ovorum  gratiae,  candidum  ex  his 
admixlum  calci  vivae  glutinat  vhri  fragmenta.'  Albertus  Magnus  (refcrred 
to  by  Hoefer,  HJstoire  de  la  Chimie,  tome  i.  p.  388)  enumerales  different 
klnds  of  'lutes,*  varying  their  composition  according  to  the  differcnce  of 
teniperature. 

"*  Here  we  have  the  same  distinction  as  tbat  between  the  'vacuum 
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fusi  arcent :  ut  fit  in  conservatione  uvarum  et  fructuum  intra 
arenam,  et  fariaam.  Etiam  cera,  mel,  pix,  et  hujusmodi  tcnacia, 
recte  obducuntur  ad  clausuram  pcrfectiorcm,  et  ad  summoven- 
dum  aerem  etcoelestia.  Etiam  nos  cxperimentum  quandoquc 
fecinius,  poticndo  vas,  necnon  aliqua  alia  corpora,  tntra  argcntum 
vivum,  quod  oninium  longc  densissimum  cst  ex  iis  quae  circum- 
fundi  possunt.  Quinetiam  spccus  et  cavernae  subterraneae 
magni  usus  sunt  ad  prohibendum  insolationcm'**  etaerem  istum 
apertum  praedatorium  ;  qualibus  utuntur  Gcrmani  Septentrio- 
nales  pro  granariis.  Nccnon  rcpositio  corporum  in  fundo  aqua- 
rum  ad  hoc  spectat:  ut  memini  me  quippiam  audisse  de  utribus 
vini  dcmissis  Jn  profundum  puteum,  ad  infrigidationem  scilicet, 
sed  casu  et  per  neglectum  ac  oblivionem  ibidem  reniancntibus 
per  multos  annos,  et  deinde  extractis ;  unde  vinum  factum  est 
non  solum  non  vapidum  aut  emortuum,  sed  multo  magis  nobile 
ad  gustum,  per  commixtionem  partium  suarum  (ut  videtur) 
magis  cxquisitam.  Quod  si  postulet  res  ut  corpora  demittantur 
ad  fundum  aquarum,  vcluti  intra  fluvios  aut  mare,  neque  tamen 
aquas  tangant,  nec  in  vasibus  obturatis  concludantur,  sed  aere 
tantum  circumdentur;  bonus  est  usus  vasis  illius  quod  adhl- 
bitum  cst  nonnunquam  ad  operandum  subtcr  aquis  supcr 
navigia  demersa,  ut  urinatores  diutius  manere  possint  sub 
aquis,  et  per  vlces  ad  tempus  respirarc.  Illud  hujusmodi 
erat.  Conficiebatur  dolium  ex  metallo  concavum,  quod 
demittebatur  aequabiliter  ad  superficiem  aquae,  atque  sic 
deportabat  totum  aerem  qui  contincbatur  in  dolio  secum  tn 
fimdum  maris.  Stabat  autem  supcr  pedes  tres  (tnstar  tri- 
podis),  qui  longitudinis  erant  aliquanto  minoris  statura  homi- 
nis  ;  ita  ut  urinator  posset  cum  anhcUtus  deficeret,  immittere 
caput  in  cavum  dolii,  et  respirare,  ct  dcindc  opus  continuare*\ 

permistuTn  '  and  the  'vacaum  coacervatum  *  in  the  concluding  remarks  of 
ii.  48.     In  the  prescnt  passage,  the  mcaning  is  obvious. 

"  Drying  in  the  sun,  or  exposure  to  the  sun.  Thc  word  is  used  by 
Pliny,  Nat.  Hist,  xxi.  14  (49),  sect.  84. 

**  Cp.  Historia  Dcnsi  et  Rari,  E.  and  S.,  vol.  ii.  p.  299.  Beckmann 
(History  of  Inventions)  has  a  long  article  on  the  history  of  Diving  and 
Diving-Bells.  *The  oldest  information,'  he  says,  *that  we  have  respecting 
thc  use  of  the  diving-bell  in  Europe  is  that  of  John  Taisnier,  quoted  by 
Schott-  The  former,  who  was  bom  at  Hainault  in  1509,  had  a  place  at 
court  under  Charles  V,  wboro  he  attended  on  his  voyage  to  Africa.    He 
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Atque  audivimus  inventam  csse  jam  machinam  aliquam 
naviculae  aut  scaphae,  quac  homincs  subtcr  aquis  vehcre 
possit  ad  spatia  nonnuHa*''.  yerum  sub  tali  vase,  quale 
modo  diximus,  corpora  quaevis  facile  suspendi  possint;  cujus 
causa  hoc  cxperimentum  adduximus. 

Est  et  alius  usus  diligentJs  et  perfectae  clausurae  corporum: 
nempe,  non  solum  ut  prohibcatur  aditus  aeris  per  cxtcrius  (de 
quo  jam  dictura  est),  verum  etiam  ut  cohibeatur  exitus  spiri- 
tus  corporis,  super  quod  fit  operatio  per  interlus.  Necesse  est 
enim  ut  operanti  circa  corpora  naturaha  constet  de  summis 
suis  :  viz.  quod  nihil  expirarit  aut  efTIuxerit.  Fiunt  enim  pro- 
fundae  alterationcs  Ln  corporibus,  quando,  natura  prohibente 
annihilationem,  ars  prohibeat  etiam  deperditionem  aut  evola- 
tioncm  alicujus  partis^',  Atquc  hac  de  re  invaluit  opinio  falsa 
(quac  si  vcra  csset,  dc  ista  conscrvationc  summae  ccrtae  absque 
diminutioneessetfere  desperandum):  viz.  spiritus  corporum,  ct 
aerem  majori  gradu  caloris  attenuatum,  nullis  \^orum  claustris 
posse  contincri,  quin  per  poros  vasorum  subtiliores  evolent^-\ 
Atque  iii  hanc  opinionem  adducti  sunt  homines  per  vulgata  illa 
experimcnta.  pocuU  inversi  superaquam  cum  candela  aut  charta 
infiammata,  cx  quo  fit  ut  aqua  sursum  attrahatur;  atque  si- 
militer  ventosarura,  quae  super  flammam  calefactae  trahunt 
carnes.  Exlstimant  enim  in  utroque  experimento  aerem  at- 
tcnuatum   cmitti**^   ct  inde   guafttum  ipsius   minui,   ideoque 


relates  in  what  manner  he  saw  at  Toledo  [in  1538],  in  the  presence  of  the 
emperor  and  several  thousand  spectators,  two  Greets  let  themselves  down 
under  water,  in  a  large  invcrted  kettle,  with  a  burning  light,  and  rise  up 
again  without  being  wct/  The  diving-bell  was  employed  for  the  purpose 
of  trying  to  recover  part  of  the  spoil,  after  the  wreck  of  the  Spanish 
Armada. 

"  Cp.  New  Atlantis,  E.  and  S.,  vol.  iii.  p.  163 :  *Wc  have  shtps  and  boats 
for  going  under  water,  and  brooking  of  seas.'  Mr.  Ellis,  in  a  notc  on  that 
passagc,  siiys  that  a  boat  for  going  under  water  was  one  of  Drebbers 
invcntions  cxhibitcd  in  1620.  Sec  also  his  nole  on  Dc  Augmcntis,  lib.  v. 
cap.  3  (E.  and  S.,  vol.  i.  p.  628). 

*^  Cp.  the  remarks  on  *Spiritus'  in  ii.  40. 

**  The  porosity  of  cven  tlie  harder  metals  has  been  demonstrated  bjr 
Ihc  riorentinc  and  similar  expcrimcnts. 

*"  The  air  doe^  not  escape  through  the  pores  of  the  vcssel;  but,  owing 
to  its  mrcfaction,  a  portion  of  it  has  already  escaped,  before  its  appUcation 
to  the  watcr  or  ncsh. 


LTB.  IL  50. 


553 


aquam  aut  carnes  per  mxinn  succcdere.  Quod  falsissimum 
est,  Aer  enim  non  qnanto  diminuitur,  scd  spatio  contrahitur ; 
neque  incipit  motus  iste  succcssionis  aquac,  antequam  fiat 
extinctio  flammae  aut  refrigeratio  acris :  adeo  ut  medici,  quo 
fortius  attrahant  ventosae,  ponant  spongias  frigidas^*^  aqua 
madcfactas  super  ventosas '••*.  Itaque  non  est  cur  homtncs 
multum  sibi  metuant  de  facili  exitu  acris  aut  spirituum. 
Licct  cnim  verum  sit  etiam  solidissima  corpora  haberc  suos 
poros,  tamen  aegrc  patitur  aer  aut  spiritus  comminutionem 
sui  ad  tantam  subtilitatcm ;  quemadmodum  et  aqua  exire 
recusat  pcr  rimam  minusculam, 

(2)  De  secundo  vero  modo  ex  septem  praedictis  illud 
imprimis  notandum  est.  valere  ccrte  compressiones  et  hujus- 
modi  violcntias  ad  motum  localem,  atque  alia  id  genus, 
potentissime ;  ut  in  machinis  et  missilibus :  etiam  ad  de- 
structionem  corporis  organici,  atque  carum  virtutum  quae 
consistunt  planc  in  motu.  Omnis  cnim  vita,  immo  etiam 
omnis  flamma  et  ignitio""  destruitur  per  compressiones ;  ut 
et  omnis  machina  corrumpitur  et  confunditur  per  easdem. 
Etiam  ad  destructionem  virtutum  quae  consistunt  in  posituris, 
et  dissimilaritate  partium  paulo  crassiore;  ut  in  coloribus 
(neque  cnim  idem  color  floris  integri  et  contusi,  neque  succini 
integri  et  pulverizati);  ctiam  in  saporibus  (neque  enim  idem 
sapor  pyri  immaturi,  ct  ejusdem  comprcssi  ac  subacti ;   nam 


••  Mr.  Ellis  proposes  to  read  fHgida,  which  is  undoubtedly  the  right 
word.     See  the  corresponding  passage  in  the  Uistoria  Densi  et  Rari, 

*'  These  experiinents  are  also  describcd  In  the  Historia  Densi  et  Rari, 
E,  and  S.,  vol.  ii.  p.  367  ;  in  the  Cogitationes  De  Natura  Rerum,  vol.  iii. 
pp.  2t-5;  and  in  the  Phaenomena  Universi,  vol.  iii.  p.  711.  Notwith- 
standing  what  Mr.  Kitchin  says,  I  cannot  see  that  6acon's  explanation  in 
the  text,  so  far  as  it  goes,  is  wrong;  though  he  certainly  was  not  aware  of 
thc  prcssurc  of  tlie  atmosphere,  and  in  the  Historia  Densi  et  Rari  he  him- 
self  refers  the  rising  of  the  flesh  within  the  cupping-glass  to  attraction 
*per  motum  nexus.*  Still,  he  is  right  in  maintaining  that  the 'quantum' 
of  the  rarcfied  air  within  the  cup  is  not  diminished,  but  only  the  space 
which  it  prcviously  filled  contracted  by  cooling.  Thc  water  or  flcsh  which 
is  covered  by  the  vessel  rises,  as  the  heated  air  cools  and  contracts,  thrs 
rising  being,  as  we  now  lcnow,  due  to  the  prcssure  of  the  atmosphere  on 
Ihe  parts  of  the  surface  extemal  to  the  vessel. 

*'•  Compresston  acts,  in  this  case,  by  stopping  the  supply  of  oxygen  which 
mointains  thc  combustion. 
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manifesto  dulcedmem  majorem  concipit).  Vcrum  ad  transfor- 
mationes  et  alterationes  nobiliores  corporum  similarium  non 
multum  valent  istae  violentiae;  quia  corpora  per  eas  non  acqui- 
runt  consistentiam  aiiquam  novam  constantem  ct  quicsccntem, 
sed  transitoriam,  et  nitcntem  semper  ad  restitutionem  et  libe- 
rationem  sui.  Attamen  non  abs  re  foret  hujus  rei  faccre  expe- 
rimenta  aliqua  diligentiora;  ad  lioc  sciHcct,  utrum  condensatio 
corporis  bene  similaris  (qualia  sunt  aer,  aqua,  oleum,  et  hujus- 
modi),  aut  rarefactio  similiter  per  violcntiam  indita,  possint  fieri 
constantes  et  fixac  ct  quasi  mutatae  in  naturam"^  Id  quod 
primo  experiendum  per  moram  siniplicem;  deinde  per  auxilia 
et  consensus.  Atque  illud  nobis  in  promptu  fuisset  (si  modo  in 
mentem  venisset),  cum  aquam  (dcqua  alibi""*)  per  mallcationes 
et  pressoria  condcnsavimus,  antequam  crumperet.  Debueramus 
enim  sphaeram  complanatam  per  aliquot  dics  sibi  permisisse,  et 
tum  demum  aquam  extraxisse;  ut  fieret  expcrimentum,  utrum 
statim  impletura  fuisset  talem  dimensionem,  qualem  habebat 
ante  condensationcm.  Quod  si  non  fecisset  aut  statim,  aut  certe 
paulo  post,  constans  videlicet  facta  videri  potuisset  ista  conden- 
satio ;  sin  niinus,  apparuisset  factam  fuisse  restitutionem,  et 
comprcssioncm  fuisse  transitoriam.  Etiam  simile  quiddam  fa- 
ciendum  erat  circa  extensionem  aeris  in  ovis  vitreis-^^  Etcnim 
dcbuerat  ficri,  post  cxuctionem  fortem,  subita  et  firma  obtu- 
ratio;  dcinde  dcbucrant  ova  illa  manere  ita  obturata  per  non- 
nullosdies;  et  tum  demum  experiendum  fuisset,  utrum  aperto 
foramine  attractus  fuisset  aer  cum  sibilo,  aut  etiara  attracta 
fuissct  tanta  quantitas  aquae  post  immersionem,  quanta  fuisset 
ab  initio,  si  nulla  adhibita  fuisset  mora,  Probabile  enim,  aut 
saltem  dignum  probatione  est,  haec  fieri  potuisse  et  posse ; 
propterea  quod  in  corporibus  paulo  magis  dissimilaribus 
similia  efficiat  mora  temporis.  Etcnim  baculum  per  com- 
pressionem  curvatum  post  aliquod  tempus  non  resilit ;  nequc 
id  imputandum  cst  alicui  deperditioni  ex  quanto  ligni   per 


"  Both  gises  and  liquids  are  perfectly  elastic;  that  is  to  say,  after 

undergoing  a  change  in  volume,  they  regain  exnctly  their  original  volume, 
when  thc  original  pressure  is  restored.     This  fact  has  been  established  by 
numerous  experimcnts, 
*^  ii.  45  ad  fin. 


".  45. 
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moram  ;  nara  idem  fiet  in  lamina  ferri  (s!  augeatur  mora), 
quae  non  est  expirabilis.  Quod  si  non  succcdat  experimentum 
pcr  moram  simplicera,  tamen  non  descrendum  cst  negotium, 
sed  auxilia  alia  adhibenda.  Non  cnim  parum  lucri  fit,  si 
I>er  violentias  indi  possint  corporibus  naturae  fixae  et  con- 
stantes.  Hac  enim  ratione  aer  possit  verti  in  aquam  per 
condensationes  ^^  et  compkira  alia  id  genus.  Dominus  enim 
est  homo  motuum  violentorum,  magis  quam  caetcrorum. 

(jj  At  tertius  ex  septem  modis  refertur  ad  magnum  iUud 
organum,  tam  naturacquam  artis,  quoad  opcrandum  :  videlicet 
calidum  et  frigidum.  Atque  in  hac  parte  claudicat  plane 
potcntia  humana,  tanquam  ex  uno  pcdc.  Habcmus  enim  ca- 
lorem  ignis,  qui  caloribus  solis  (prout  ad  nos  dcferuntur)  et 
caloribus  animalium  quasi  infinitis  partibus  potentior  est  et 
intensior.  At  deest  frigus'*'^,  nisi  quale  pcr  tempestates 
hyemalcs,  aut  per  cavernas,  aut  pcr  circundationes  nivis  et 
glaciei,  haberi  potest :  quod  in  comparatione  aequari  potest 
cum  calore  fortasse  solis  mcridiano  in  regionc  aliqua  cx 
torridis,  aucto  insuper  per  reverberationes  montium  ct  pa- 
rietum ;  nam  hujusmodi  utique  tam  calores  quam  frigora 
ab  antmalibus  ad  tcmpus  exiguum  tolerari  possunt.  Nihili 
autem  sunt  fere  prae   calore   fomacis   ardentis,  aut   alicujus 

**  This  remark  has,  no  doubt,  reference  to  Bacon*s  absurd  theory  of  thc 
Transniutabiliiy  of  the  Eleroents,  See  Aph.  48  (ii),  with  notes.  Bnt 
there  is  a  cerlain  sense  in  which  his  anticipation  has  bcen  verified.  For 
we  now  know  that  walcr  might  bc  produccd,  by  mcans  of  cold  and 
compression  alone,  from  its  constituent  gascs,  hydrogen  and  oxygcn. 
In  fact,  as  already  pointed  out,  all  acriform  fluids  arc  mcrely  liquids 
kept  'in  the  state  of  vapour  by  hcat,  and  a  suRicient  amounl  of  coM  and 
prcssure  will  reduce  Ihem  into  the  iiquid  state.     See  note  34  on  Aph.  33. 

*'  Bacon,  it  nced  hardly  be  repeated,  regarded  cold  as  a  distinct  quality 
from  heat,  not  merely  as  a  lower  degree  of  it.  The  expression  'variations 
of  temperature,*  had  it  existed  in  his  time,  might,  as  1  have  already  pointed 
out,  have  preserved  him  from  this  error. 

The  greatest  cold  known  is  produccd  by  the  evaporation  of  liqucfied 
gases.  By  accelerating  the  evaporation  of  a  bath  of  carbonic  anhydride 
and  etlier,  Faraday  was  enablcd  to  obtain  in  the  vacuum  of  tlie  air-pump  a 
degree  of  cold  which  hc  cstimated  at  —  166^  F.  'Natterer  obtained  a  still 
more  intense  degree  of  cold  than  that  produced  by  carbonic  anhydride  and 
ether  in  vacuo^  by  mixing  liquid  nitrous  oxide  with  bisulphide  of  carbon, 
and  placing  the  bath  in  facuo;  the  lowest  temperature  which  he  has 
recorded  is  -  aao'  F.'    See  Miller's  Elemcnts  of  Chemistr)-,  part  i.  §  196, 


imigf^ 


566 


NOVUM  ORGANUSf. 


frigoris  quod  hulc  gradui  respondeat.  Itaque  omnia  hlc  apud 
nos"*  vergiint  ad  rarefactioneni,  et  desiccationcm,  et  con- 
sumptionem:  nihil  fere  ad  condensationem  et  intenerationeni'^^ 
nisi  per  misturas  et  modos  quasi  spurios.  Quare  Instantiae 
Frigoris  omni  diligentia  sunt  conquirendae :  quales  videntur 
inveniri  in  expositione  corporum  supcr  turres  quando  gclat 
acriter ;  in  cavcrnis  subtcrrancis ;  circundationibus  nivis  ct 
glaciei  in  locis  profundioribus,  et  ad  hoc  excavatis ;  deniis- 
sione  corporum  in  puteos  ;  sepulturis  corporum  in  argento 
vivo  et  raetallis  ;  immersionc  corporum  in  aquis,  quae  vertunt 
ligna  in  lapides ;  dcfossione  corporum  in  terra  (qualis  fertur 
apud  Chinenses  essc  confectio  porcellanae',  ubi  massae  ad  hoc 


"  Hcre  again  (cp.  Aph.  48  (12),  (19))  he  alludes  to  his  thcory  of  the 
rapidly  increasing  density  of  bodies,  as  we  approach  the  centre  of  the 
earth. 

"  This  is  opposcd  to  desiccationem.  It  is  another  of  the  numcrous 
words  cmploycd  by  Bacon,  which  are  not  found  in  classical  Latin.  Nor 
is  it  recognised  by  Du  Cangc. 

*  Cp.  Historia  Densi  et  Rari,  E.  and  S.,  vol,  ii,  p.  395 ;  New  Atlantis, 
E,  and  S.,  voL  iii.  p.  157.  Mr.  Ellis  refers  to  Marco  Polo,  ii.  77.  la 
Marsden's  Translatiun  of  Marco  Polo  (London,  [8j8),  the  passage  runs  as 
follows:  *  They  collcct  a  certain  kind  of  earth,  as  it  werc  from  a  mine, 
and,  laying  it  in  a  great  heap,  sufTer  it  to  be  exposed  to  the  wind,  the  rain, 
and  the  sun,  for  thirty  or  forty  years,  during  which  time  it  is  never  dis- 
turbed.  By  this  it  becomes  refined  and  fit  for  being  wrought  inlo  thc 
vessels  above  mentioncd.  Such  colours  as  may  be  thought  proper  ai 
then  laid  on,  and  Ihe  ware  is  afterwards  baked  in  ovens  or  fumaces, 
Those  pcrsons  therefore  who  cause  the  earlh  to  be  dug,  collect  it  for  their 
children  or  grandchildrcn.*  Eor  Ihe  original,  see  Ramusio's  CoUection : 
'Navigatiooi  et  Viaggi,'  vol.  ii.  p,  49,  The  chapter  is  there  numbered 
as79. 

Erom  the  general  rescmblance  between  what  Bacon  says  and  the  pas- 
sage  in  Marco  Polo,  I  can  cntertain  little  doubt  that  he  had  read  it,  or 
some  account  taken  from  it.  But,  on  the  main  point,  it  will  bc  scen,  the 
passages  are  discordant. 

One  of  the  numerous  dcrivations  of  porcelain  is  the  odd  one  *pour  cent 
ann^es;*  'because  it  was  bclicvcd  hy  Europcans,  that  the  matcrials  of 
porcclain  were  matured  under  ground  one  hundred  years/  Dr.  Johnson's 
Dictionary.  Cp.  Sir  Thomas  Browne*s  Vulgar  Errors,  bk.  ii.  ch,  5 
(Pickcring*s  Ed.,  vol.  ii.  pp.  553-4).  Several  authorities  are  there  cited 
boih  for  and  against  this  'common  belief.' 

In  Col.  Yule*s  Editton  of  Marco  Polo,  the  passage  given  abovc  is  rc- 
jectcd  as  an  interpoJation  of  Ramusio.  Commenting  on  it,  Col.  Yule  says; 
'  This  story  of  the  life-long  pcriod  during  which  the  porcelain  clay  was 


factae  dicuntur  manere  intra  terram  per  quadraginta  aut  quin- 
quaginta  annos,  et  transmitti  ad  haeredes,  tanquam  minerac 
quacdam  artificialcs) ;  et  hujusmodi.  Qulnetiam  quae  iiiter- 
veniunt  iu  natura  condensationcs,  factae  per  frigora,  similiter 
sunt  investigandae ;  ut,  causis  eorum  cognitis,  transfcrri  pos- 
sint  in  artes.  Oualcs  cernuntur  in  cxudationc  marmorls  et 
lapidum-;  in  rorationibus  super  vitra  per  interius  fenestrarum, 
sub  aurorani,  post  gelu  noctis ;  in  originibus  et  collectionibus 
vaporLim  In  aquas  sub  terra,  unde  saepe  scaturiunt  fontcs^ ;  et 
quaecunque  sunt  hujus  generis, 

Inveniuntur  autem,  praeter  illa  quae  sunt  frigida  ad  tactum, 
quaedam  alia  potestatc  frigida,  quac  ctiam  condensant;  verun- 
tamen  operari  videntur  super  corpora  animaHura  tantum,  et  vix 
ultra.  Hujus  generis  se  ostcndunt  multa  in  medicinis  et  cm- 
plastris.  Alia  autcm  condensant  carnes  et  partcs  tangibiles; 
quaiia  sunt  medicamenta  astringentia,  atque  etiam  inspissantia: 
alia  condensant  spiritus;  id  quod  maxime  cernitur  In  sopo- 
rifcris  *.  Duplex  autcm  est  modus  condensationis  spirituum, 
per  medicamenta  soporifera,  sive  provocantia  somnum ;  altcr 
pcr  sedationem  motus ;  alter  per  fugam  spirituum,  Etenim 
viola,  rosa  sicca,  lactuca,  et  Iiujusmodi  bcncdicta  sivc  bcnigna, 
per  vapores  suos  amicos  et  moderate  refrigerantes,  iuvitant 
spiritus  ut  sc  uniant,  et  ipsorum  acrem  et  inquietum  motum 
compescunt.  Etiam  aqua  rosacea,  apposita  ad  nares  in 
deliquiis  animae,  spiritus  resolutos  et  nimium  relaxatos  se 
recipere  facit,  et  tanquam  alit.      At  opiata  et  eorum  afRnia 


exposcd  to  tcmpcr  long  held  its  ground,  and  probably  was  only  dispclled 
by  thc  publication  of  the  details  of  the  King-te-ching  manufacture  by  Pere 
d'Entrecolies  in  the  Lettres  tdifiantes.' 

*  This  and  the  ncxt  phcnomcnon  both  fall  under  the  general  head  of  the 
Dcposition  of  Dew.  For  refercnccs  on  this  subject,  see  notes  on  Aph.  47. 
Cp.  also  Sylva  Sylvarum,  Exp.  81. 

'  Bacon's  meaning  will  be  made  plain  by  the  following  marvellous  pas- 
sage  in  the  Hi^toria  Dcnsi  et  Rari  (E.  and  S.,  vol.  ii.  p.  293) :  '  Existimatur 
origo  fontiuiu  et  aquarum  dulcium,  quae  ex  terra  scaturiunt,  lieri  ex  aere 
concluso  in  cavis  tcrrae  (praescrtim  montium)  coagulato  ct  condensato.' 
Cp.  Arist.  Metcorologica,  i.  13  (p.  349  b.  19,  &c.);  Seneca,  Nat.  Quaest.  iii. 
9, 10,  Granted  the  doctrine  of  the  transmutability  of  the  elements;  this 
absurd  theory  seems  natural  enough. 

*  The  reader  wiU  find  some  very  curious  remarks  on  tbcse  subjects  in 
the  Historia  Vitae  et  Mortis,  E.  and  S.,  vol.  ii.  pp.  16^-71. 
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spiritas  plane  fugant,  ex  qualitate  sua  maligna  et  inimica. 
Itaque  si  applicentur  parti  cxtcriori,  statim  aufugiunt  spjritus 
ab  illa  parte,  nec  amplius  libcntcr  influunt :  sin  sumantur 
intcrius,  vapores  eorum,  ascendentes  ad  caput,  spiritus  in 
ventriculis  cerebri  contentos  undequaque  fugant;  cumque  se 
retrahant  spiritus  neque  in  aliam  partem  effugerc  possint, 
per  consequcns  cocunt  et  condensantur ;  et  quandoque  plane 
extinguuntur  et  suffocantur ;  licet  rursus  eadem  opiata  mode- 
rate  sumpta.  pcr  accidcns  sccundarium  (vidclicct  condcn- 
sationem  iilam  quae  a  coitione  succedit),  confortent  spiritus, 
eosque  rcddant  magis  robustos,  et  retundant  eorum  inutiles 
et  incensivos'^  motus,  ex  quo  ad  curas  morborum,  ct  vitae 
prolongationcm  haud  parum  conferant. 

Etiam  praeparationcs  corporum  ad  cxclpicndum  frigus  non 
sunt  omittcndae ;  vcluti  quod  aqua  parum  tepida"  facilius 
conglacietur  quam  oranino  frigida,  et  hujusmodi. 

Praeterea,  quia  natura  frlgus  tam  parce  suppeditat,  facien- 
dum  est  quemadmodum  pharmacopolae  solent ;  qui,  quando 
simplex  aliquod  haberi  nan  possit,  capiunt  succedaneum' 
ejus,  et  quid  pro  quOy  ut  vocant :  veluti  hgnum  aloes  pro 
xylobalsamo  ^,  cassiam  pro  cinamomo.  Simili  modo  dili- 
genter  circumspiciendum  est,  si  quae  sint  succedanea  frigoris ; 


*  This  word  may  mean  *  innamntiatory,'  or  it  may  simply  be  wrilten  for 
*  incentivos.' 

"  This  happens  because  the  freezing  is  assisted  by  the  evaporation.  The 
same,  moreover,  is  true  of  water  which  has  been  previoiisly  boiled.  Thc 
reason  of  this  latter  phenomenon  is  that  the  air  combined  with  the  water 
has  beon  already  discharged  by  thc  act  of  botling,  and  hencc  the  process  of 
congelation  is  facilit^Lted. 

For  noticcfi  of  thcse  phenomcna  amongst  classical  authors,  see  Arist. 
Meleorologica,  i.  12  fp.  3486.  30,  «.  t.  X.);  Galen's  Commentary  on  Ihc 
*Ejri6^/iia  of  Hippocrates,  Jib.  vi.  comm.  iv.  (Kiihn*s  Ed.,  vol.  xvii.  pt.  ii. 
P-  155);  Juveual,  Sat.  v.  45-50  ('FrigidiorGeticis  petitur decocta  pruinis*); 
Pliny,  xxxi.  3  (33),  sect.  40  (cp.  with  the  last  pasiage,  SuetoniuS)  Nero» 
cap.  48). 

^  Or  succidancum.  Tbe  meaning  of  this  word,  in  mcdical  science,  is 
obvious,  It  is  an  cpithet  for  mcdicines  that  may  be  subslituted  for  otbers 
possessing  similar  properties.  There  is  a  spurious  work  attributed  10 
Galen,  cntitled  II«pi  'Airc^/JaXXa/ifVwv. 

"  These  are  twigs  of  ihe  tree  called  Balsomodendron  Gileadense.  The 
cclcbrated  Balsam  of  Gilesd  is  an  exudation  from  this  tree. 


LTB.  U,  50, 


5<^ 


videlicet  quibus  modis  fieri  posslnt  condensationes  in  corpori- 
bus,  aliter  quam  per  frigus,  quod  illas  efficit  ut  opus  suuna 
proprium,  IUae  autcm  condcnsatlones  videntur  intra  quater- 
niim  numerum  (quantum  adhuc  liquct)  contincri.  Ouarura 
prinia  vidctur  fieri  per  contrusioncm  simplicem  ;  quae  parum 
potest  ad  densitatera  constantem  (resiliunt  cnim  corpora)  scd 
nihilominus  fortc  res  auxiharis  essc  queat.  Sccunda  fit  per 
contractionem  partium  crassiorum  in  corpore  aliquo,  post  evo- 
lationem  aut  exitum  partium  tenuiorum,  ut  fit  in  Lnduratio- 
nibus  per  ignem,  et  repetitis  extinctionibus  mctallorum,  et 
similibus.  Tertia  fit  per  coitionem  partium  homogenearum, 
quac  sunt  maxime  solidae  in  corpore  aliquo,  atque  antca 
fuerant  distractae,  et  cum  minus  solidis  commistae :  veluti 
in  restitutione  mcrcurii  sublimati,  qui  in  pulvere  longe  majus 
occupat  spatium  quam  mercurius  simplcx,  et  similiter  in  omni 
repui^ationc  mctalloruni  a  scoriis  suis.  Quarta  fit  per  con- 
scnsus',  admovcndo  quae  ex  vi  corporum  occulta  condcnsant; 
qui  conacnsus  adhuc  raro  se  ostendunt ;  quod  mirum  minime 
est,  quoniam  antequam  inventio  succedat  formarum  et  sche- 
matismorum,  dc  inquisitione  consensuum  non  multum  spe- 
randum  est.  Certe  quoad  corpora  animalium,  dubium  non 
est  quin  sint  complurcs  medicinac,  tam  inlerius  quam  cxterius 
sumptae,  quae  condensant  tanquam  pcr  consensum,  ut  paulo 
ante  diximus.  Scd  in  Jnaniraatis  rara  est  hujusmodi  operatio. 
Percrebuit  sane,  tam  scriptis  quam  fama,  narratia  de  arbore 
in  una  ex  insulis  sive  Terceris'"  sive  Canariis  (neque  cnim 
bcnc  memlni),  quae  pcrpetuo  stiliat ;  adeo  ut  inhabitanti- 
bus  nonnullam  commoditatem  aquae  praebeat^^.     Paracelsus 


'  That  is,  svTnpathies. 

"•  Now  called  the  Azores. 

"  *  This  wondcrful  tree  is  dcscribed  In  Jonstoii*s  Dendrographia,  publishcd 
at  Frankfort  in  1669.  See  book  the  tenth,  c.  4.  One  of  the  authorities 
he  rcfers  to  is  Cardan  (De  variet.  rerum),  from  whom  not  improbably 
Bacon  derived  the  story.  The  tree  is  said  to  be  found  in  Ihe  island  of 
Ferro.  Cardan,  wlth  more  than  usual  caution,  remarks,  at  the  close  of 
the  account  he  pives  of  it:  "Sed  postquam  hoc  tot  scriptores  affirmant, 
ficri  potest  ut  tale  aliquid  contingat,  scd  modus  nondum  perspcctus  csl," — 
De  renim  varict.  vi.  c.  aa.*  Mr.  Ellis*  note.  Mr.  Ellis  proceeds  to  rcfer 
to  Ramusio,     His  reference,  however,  is  altogeUier  misleading.    The  true 
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autem  ait,  herbam  vocatam  Rorcm  Solis'^^  meridie  et  ferventc 
sole  rore  impleri,  cum  aliae  herbac  undique  sint  siccae.  At 
nos  utramque  narrationem  fabulosam  esse  existimamus.  Om- 
nino  autem  illae  instantiae  nobilissimi  forent  usus,  et  intro- 
spectione  dignissimae,  si  essent  verae.  Etiam  rores  illos 
mellitos,  et  instar  mannae,  qui  super  foliis  quercus  inveniuntur 
mense  Maio,  non  existimamus  fieri  et  densari  a  consensu 
aliquo,  sive  a  proprietatc  folii  qucrcus ;  sed  cum  super  aliis 
foliis  pariter  cadani,  contineri  scilicet  et  durare  in  foliis  quer- 
cus,  quia  sunt  bene  unita,  nec  spongiosa,  ut  plurima  ex  aliis''. 


one  is  to  *  Dclla  Historia  Delle  Indie,  libro  ii,'  in  Ramusio,  toI,  iii.  p. 
86  A. 

Bucon*5  account  of  Ihis  tree  \&  remarkabiy  mudest,  as  compared  wiih 
that  which  Cardan  reports.  He  says :  '  Circa  arboreni  singulo  mane  densa 
ncbula  coliigitur,  quac  in  aquam  versa  non  solum  hominibus,  sed  ct  ju- 
mcntis  et  pecoribus  satisfacit.* 

The  story  may  have  originated  in  the  observation  of  some  plant  which 
exudes  moisture,  Such  plants  are  not  uncommon,  as,  for  instance,  the 
Pitchcr  Plant,  some  of  thc  Musas,  the  Drosera,  next  mentioned,  &c.  Or 
the  planC  may  have  been  one  on  which  dew  is  easily  deposited  and  re- 
tained.  Or,  Lislly,  the  cause  might  be  the  constant  exudations  of  small 
insects.  Mr.  Andrew  Johnson,  who  adopts  this  view,  quotes  Living5lone*5 
Travels  in  South  Africn,  p.  415:  *I  had  an  opportunity  of  observing  a 
curious  insect  which  inhabils  Irees  of  the  fig  family  (ficus).  Seven  or  eight 
of  tliem  cluster  round  a  spot  on  one  of  the  smaller  branchcs,  and  there 
keep  «p  a  constant  distillation  of  a  clcar  fluid,  which  dropping  to  the 
ground  furm^  a  little  puddle  below.  If  a  vessel  is  placed  under  them  in 
the  evening,  it  contains  four  or  five  pints  of  fluid  in  the  moming.' 
Mr.  Johnson  adds :  'A  careless  observer  might  easUy  suppose  this  fluid 
to  be  the  production  of  the  tree  itself.' 

Lasalle  has  a  long  note  on  this  passage.  He  quotes,  in  support  of  the 
story  of  the  cloud  hanging  over  the  tree,  an  EngUsh  navlgator,  one  Roberl 
Lade,  and  supplemcnts  the  evidence  by  an  observation  of  his  own,  in  which 
he  saw  detached  masses  of  fog  clinging  to  the  tops  of  trees,  But  Cardan*s 
story  seems  to  imply  more  than  this  rationalistic  explanation  of  it. 

"  The  Drosera  (flpoor*fjd)  or  Sun-Dew,  The  glands  of  the  leaves  exude 
drops  of  a  clear  glutinous  fluld,  gltttering  like  dew-drops,  whence  the 
name. 

Mr.  Ellis  says:  'I  have  not  been  able  to  find  this  in  Paracelsus.  It 
sccms,  however,  to  accord  with  his  theory  of  dew,— namely,  that  it  is  an 
cxudalion  froiii  the  sun  and  stars;  the  suppression  of  which  would  lead  to 
the  formation  of  additional  suns.' 

'=*  The  honey-dew  on  the  oak,  lime,  rose-tree,  plum-tree,  &C.,  ts  in  all 
probability  due  to  a  sugary  e&udatioo  from  the  Aphis.     For  a  descriptioa 
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Calorcm  vero  quod  attinet,  copia  et  potestas  nirairum  ho- 
mini  abunde  adest ;  observatla  autem  ct  inquisitio  deficit  in 
nonnullis,  iisquc  maximc  necessariis,  utcunque  spagyrici 


H 


se 


vcnditcnt.  Etenim  caloris  intcnsioris  opificia  exquiruntur  et 
con.spjciuntur ;  remis-sioris  vero,  quae  maximc  in  vias  naturae 
incidunt,  non  tentantur,  idcoque  latent.  Itaque  vidcmus  per 
vulcanos'*  istos  qui  in  pretio  suiit,  spiritus  corporum  magno- 
pere  exaltari,  ut  in  aquis  fortibus,  ct  nonnullis  aliis  oieis 
chymicis;  partes  tangibiles  indurari,  et,  emisso  volatill,  ali- 
quando  figi ;  partcs  homogencas  separari ;  etiam  corpora 
heterogenea  grosso  modo  incorporari  et  commisceri  ;  maxime 
autem  compages  corporum  compositorum  et  subtiliorcs  sche- 
matismos  dcstrui  ct  confundi.  Debucrant  autera  opiflcia 
caloris  lenioris  tentari  et  exquiri ;  unde  subtiliores  misturae 
et  schematismi  ordinati  gigni  possint  ct  cduci,  ad  exemplum 
naturae  et  imitationcm  opcrum  soHs;  qucniadmodum  in  apho- 
rismo  de  ms\.^.Vi^\\^ foederis^^  quaedam  adumbravimus.  Opi- 
ficia  cnim  naturae  transiguntur  per  longe  minores  portiones, 
et  posituras  magis  exquisitas  et  varias,  quam  opificia  ignis, 
prout  nunc  adhibetur.  Tum  vcro  videatur  homo  revera 
auctus  potestate  '\  si  per  calorcs  ct  potentias  artlficiales  opera 
naturac  possint  spccic  rcpraesentari,  virtute  perfici,  copia 
variari  ;  quibus  addere  oix>rtet  accelerationem  temporis.  Nam 
rubigo    ferri   longo   tempore  procedit,   at  versio   in   crocum 


of  this  insect,  its  derastations,  and  its  ciudations,  see  the  Rev.  J,  G.  Wood*s 
Insects  at  Hoine,  p.  54  2»  &c. 

None  of  the  three  exaniples  adduced  by  Bacon,  it  wili  bc  noticcd,  are 
really  instances  of  'condensation,'  Tlie  phenomena  all  arise  froni  exuda- 
tion,  eithcr  of  the  plant  itself  or  of  an  inscct  sctUing  on  the  plant. 

'*  This  word  does  not  occur  in  Du  Cange,  but  in  Calcpinus  I  find : 
'  ipagiruii  alchyniista,  qui  metalla  coqnens,  puruni  ab  inipuro  separat,  Unde 
spagiruusf  ad  spagirum  perlinens/  Thcse  and  the  allied  words  arc  of  com- 
mon  occurrence  in  Paracclsus.  In  the  De  Katura  Rerum,  lib.  viii.  fOp. 
Omn.  Gcncv.  1658,  vol.  ii,  p,  104),  hc  elaboratcly  praises  thc  '  Medici 
Spagyrici '  in  comparison  with  the  othcr  Medici. 

There  is  a  long  and  interesling  account  of  this  word  in  Kopp*s  Bei- 
trage  zur  Geschichte  dcr  Chimie,  Braunschweig,  1869,  pp.  63-4,  note.  It 
was  usually  derived  from  uTra»  kqi  dyWpfti/»  to  scparate  and  combine. 

"  'Thosc  fires,*  as  in  Aen.  vii.  77 :  *  Ac  tolis  Vulcanimi  spargcre  tectis.' 

'*  See  ii.  35, 

"  Cp.  i.  3. 
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Martis  ^  subito ;  et  •imilttcT  de  aenigine  et  cenissa'*.  Chris- 
taHum^  longo  tcxnporc  coa^citur,  vitnun  subito  conflatur. 
Lapides  longo  tempore  concrescunt,  lateres  subito  coquuntur, 
ctc«  Interim  (quod  nunc  agitur)  omnes  diversitates  caloris 
cum  effectibus  suis  re^iective  diligenter  et  industrie  nndique 
mint  colligendae  et  eacquirendae :  coelestium,  per  radios  suos 
dircctos^  reflexos,  refractos,  et  unitos  in  speculis  comburen- 
tibus;  fulguris,  flammae,  ignis  carbonum;  ignis  ex  diverns 
matcriis ;  ignis  aperti,  conclusi,  angustiati,  et  inundantis,  deni- 
que  pcr  diversas  £ad>ricas  fomacium  qualificati ;  ignis  fiatu 
exciti,  quieti  et  non  cxdti;  ignis  ad  majorem  aut  minorem 
distantiam  remoti ;  ignis  per  varia  media  permeantis ;  calonim 
bumidorum,  ut  balnei  Mariae'\  iimt,  caloris  animalium  per 
cxtcriufl,  caloris  animalium  per  interius,  foeni  conclusi ;  calo- 
rum  aridorum,  cineris,  calcis,  arenae  tepidae ;  denique  calorum 
cujusvis  generis  cum  gradtbus  eorum. 

Praccipue  vero  tentanda  est  inquisitio  et  inventio  efTectuum 
et  opificiorum  caloris  accedentis  et  recedentis  graduatim,  et 
ordinatim,  et  periodice,  et  per  debita  spatia  et  moras.  Ista 
cnim  inacqualitas  ordinata  revera  filia  coeli^  est,  et  genera- 

^"  BcBqui-oxidc  of  iron.  'Crocus'  was  a  terra  applied  by  the  older 
chcmists  to  many  metallic  compounds,  as  Crocus  Antimonii,  Crocus  Ve- 
ncrisi  &c. 

JB  ( Verdigris  and  white-lead.*    Both  these  are  classical  terms. 

"  Scc  ii.  48  (4)  ad  fin.  with  note. 

'*  'l^his  is  properly  "balneum  maris;"  that  is,  a  mode  of  comimini- 
cating  hcat  to  any  substance  by  putting  it  into  a  vessel  wbich  is  placed  in 
anothcr  containing  water.  The  latter  being  put  on  the  fire,  the  former 
and  its  contcnts  become  gradually  and  moderately  heated.  Tbe  reason  of 
tlic  namc  is  obvious.  From  "balneum  maris"  the  French  made  by  a  kind 
of  translution  (the  final  s  not  being  sounded)  "  bain  marie ;"  and  the  form 
in  thc  tcxt  iS|  1  thiuk,  mercly  a  retranslation  of  the  French  phrase,  the 
mvaning  of  thc  second  word  being  mistaken.  Balneum  Mariae  is  howcTer, 
I  bclicvc,  a  common  phrase  with  old  writers  on  chemistry.'  Mr.  EUis' 
note. 

Thc  oxprcssion  'Balneum  Maris'  occurs  in  Paracelsos,  as,  for  instance, 
in  thc  Dc  Transmutatione  Rerum,  lib.  vii.  (Op.  Omn.  Genevae,  1658, 
vol.  ii.  p.  99  b).  In  tuming  over  several  old  Manuals  of  Chemistry,  I 
havc  found  the  cxpression  '  Balneum  Mariae  *  in  Roflingius,  <^™^ff^ 
tiencva,  167 1,  p.  117.    The  modem  equivalent  is  '  water-bath.* 

**  Thc  hcavcnly  bodies  acting  in  this  manner,  as  in  the  daily  course  of 
thc  sun,  thc  scasons,  and  the  imagined  influence  of  the  moon  aad  stars. 
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tionti^  mater ;  neque  a  calore  aut  vehementi,  aut  praecipiti,  aut 
subsultorio,  aliquid  magni  expectandum  est.  Etenim  et  in 
vcgetabilibus  hoc  manifestissimum  cst ;  atque  ctiam  in  utcris 
animalium  magna  est  caloris  inaequalitas,  ex  motu,  somno, 
alimentationibus  et  passionibus  foemeJiarum  quae  uterum 
gestant ;  denique  in  ipsis  matricibus  tcrrae,  iis  nimirum  in 
quibus  metalla  et  fossilia  efformantur,  locum  habet  et  vigct 
ista  inaequalitas.  Quo  magis  notanda  est  inscitia  aliquorum 
alchymistarum  ex  reformatis*^  qui  pcr  calorcs  acquabilcs 
lampadum  et  hujusmodi,  perpetuo  uno  tenore  ardcntium,  se 
voti  compotes  forc  existimarunt.  Atque  dc  opificiis  et  effcc- 
tibus  caloris  hacc  dicta  sint.  Neque  vero  tcmpestivum  est 
illa  penitus  scrutari,  antequam  rerum  formae  et  corporum 
schematismi  uiterius  investigati  fuerint,  et  in  lucem  prodicrint. 
Tum  cnim  quaercnda  ct  adopcranda-"*  et  aptanda  sunt  instru- 
menta,  quando  de  cxemplaribus"  constiterit. 

(4)  Quartus  modus  opcrandi  est  per  moram,  quae  ccrte 
ct  promus  et  condus"  naturae  est,  et  quaedam  dispcnsatrix. 
Moram  appcllamus,  cum  corpus  aliquod  sibi  permittitur  ad 


*  'Of  the  reformed  school/  I  suppose  that  Bacon  alludcs  to  Paracelsus 
and  his  disciples.  Thcy  arc  dcscribed  <is  thc  *  reformed  school,'  I  prcsumc, 
because  they  hoped  to  gain  their  ends  by  means  of  *  the  lamp*  nither  than 
by  the  'philosopher*s  stone/  But  what  Bacon  complains  of  is  that  they 
thought  their  ends  might  be  achievcd  without  sufficicnlly  x-arying  thc  heat 
employed.  It  may  be  noticed  that  Paracelsus  (who^  howcver,  still  bclicved 
in  thc  clTicacy  of  the  philosopher*s  stone;  see,  for  instance,  p.  100  a.  of 
the  treatise  quoted  below)  enumerates  various  'gradus  ignis  Alchymislici,* 
of  which  the  *  jugis  Ignis  candclae  ct  lyrhni '  is  only  onc.  Seo  De  Trans- 
mutatione  Rerum,  lib.  vii.  (Op.  Omn.,  vol.  ii,  pp.  99,  100). 

The  student  will  find  a  good  account  of  the  reforms  intro<Iuccd  into 
chemistry  in  the  sixtcenth  ccntury  at  the  beginning  of  the  second  volume 
of  Hoefer's  Histoirc  de  la  Chimic.  He  enumerates  three  distinct  schools; 
thc  fcole  ch^miatrique  of  Paracelsus,  thc  ^cole  m^tallurgique  of  George 
Agricola,  and  the  ecole  techniquc  of  Bcmard  Palissy.  It  must  be  to  the 
first  of  thesc,  or  at  least  to  this  mainly,  I  think  that  Bacon  is  hcre 
alluding. 

**  =  adhibenda.    See  Du  Cangc,  sub  voce  *  adoprare/ 

'■  He  nnist  mean  the  exemplars  or  models  (*  rerum  formae  ct  corponim 
schematismi'),  thc  operations  of  which  the  * instrumenta'  are  to  attempt  to 
imitate. 

*■•  •Distributerandstore-keepcr/  Cp,  Plautus,  Pseud.  Act.  ii,  Sc.  3, 1. 14: 
'  Condus  promus  sum,' 
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tempus  notabile,  munitum  interim  et  defensum  ab  aliqua  vi 
externa.  Tum  enim  raotus  intestini  se  produnt  et  perficiunt, 
cum  motus  extranei  et  adventitii  cessant.  Opera  autem 
aetatis  sunt  longe  subtiliora  quam  ignis^.  Neque  enim 
possit  fieri  talis  clarificatio  vini  per  ignem,  qualis  fit  per 
moram ;  nequc  etiam  incinerationes  per  ignem  tam  sunt 
exquisitac,  quam  resolutioncs  ct  consumptiones  per  saecula. 
Incorporationes  etiam,  et  mistiones  subitae  et  praecipitatae 
per  igncm,  longc  infcriorcs  sunt  illis,  quae  fiunt  per  moram. 
At  dissimilares  et  varii  schematismi,  quos  corpora  per  moras 
tentant  (qualcs  sunt  putredines),  pcr  ignem  aut  calorem  vehe- 
mcntiorem  dcstruuntur.  IUud  intcrlm  non  abs  re  fuerit 
notare;  motus  corporum  penitus  conclusorum  habere  nonnihil 
ex  violento.  Incarceratio  enim  illa  impedit  motus  spontaneos 
corporis.  Itaque  mora  in  vase  aperto  plus  facit  ad  separa- 
tiones ;  in  vase  penitus  clauso  ad  commistiones ;  in  vase 
nonnihil  clauso,  sed  subintrante  acre,  ad  putrefactiones.  Ut- 
cunque  de  opificiis  et  effcctibus  morae  undiquc  sunt  diligentcr 
conquircndae  instantiae. 

(5)  At  rcgimen  motus  (quod  est  quintus  ex  modis  operandi) 
non  parum  valet.  Reglmen  autem  motus  vocamus,  cura 
corpus  aliud  occurrens  corporis  altcrius  motum  spontaneum 
impedit,  repellit,  admittit,  dirigit  Hoc  vero  plerunque  in 
figuris  ct  situ  vasorum  consistit.  Etenim  conus  erectus  juvat 
ad  condensationem  vaporum  in  alembicis-*;  at  conus  inversus 
juvat  ad  defaecationem  sacchari  in  vasis  rcsupinatis -*.  Ali- 
quando  autem  sinuatio  rcquiritur,  et  angustiatio,  et  dilatatio 
pcr   vices,   et   hujusmodi  '^^      Etiam    oninis    percolatio    huc 


i 

I 
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*"  This  comparison  of  time  with  fire  is  not  uncommon.  Cp.  Ihc  end  of 
Ovid's  MetarnorphtJses  (xv.  871-a): 

*Jamque  opus  excgi,  quod  nec  Jovis  ira,  nec  ignes, 
Nec  poterit  ferrum,  ncc  edax  abolere  vctustas.* 

'*  A  description  of  the  Alembic,  iUustrated  by  a  figtire,  will  be  foand  m 
Walts*  Dictionar)-  of  Chemistry,  sub  voce.  The  instniment  is  now 
supersedcd  by  the  Retort.  It  is  possiblCj  howcver,  that  Bacon  is  not 
^)eakiiig  of  the  entire  instrument,  but  only  of  the  conical  head. 

**  The  ordinary  winc-strainer  will  give  a  suiliciently  good  idea  of  what 
Bacon  nieans. 

'"  As  in  tbe  Retort,  called  by  the  French  'cornue.*    Old  Books  of 


LIB.  //.  50. 


575 


spectat ;  scillcet  cum  corpus  occurrens  uni  parti  corporis 
alterius  viam  apcrit,  alteri  obstruit.  Neque  scmpcr  pcrcolatic 
aut  aliud  rcgimcn  motus  fit  pcr  extra  ;  sed  etiam  per  corpus 
incorporc:  ut  cum  lapilli  immittuntur  in  aquas  ad  colligcudam 
limositatem  ipsarum ;  synipt  clarificantur  cum  albuminibus 
ovorum,  ut  crassiorcs  partes  adhacrcscant,  et  postea  separari 
possint.  Etiam  huic  rcgimini  motus  satis  levitcr  et  inscite 
attribuit  Telesius*"  figuras  animalium,  ob  rivulos  scilicet  ct 
loculos  matricis.  Debuerat  autem  notare  similem  efforma- 
tionem  in  tcstis  ovorum,  ubi  non  sunt  rugac  aut  inaequalitas. 
At  verum  est  regimen  motus  efformationes  perficere  in  modulis 
ct  proplasticis^^. 

(6)  Opcrationcs  vero  per  consensus  aut  fugas  (qui  sextus 
modus  est)  )atent  saepenumero  in  profundo.  Istae  enim 
(quas  vocant)  proprietates  occultae,  et  specificae^^,  et  sym- 
pathiac,  ct  antipathiac  ^*,   sunt  magna  cx  parte   corruptelae 


Chemistry,  as,  for  instance,  the  Clavis  of  Gerardus  Dorneus,  Francf.  1583, 
shew  this  instrument  to  have  been  in  conimon  use  in  Bacon's  time. 

^*  *  Tclcsius*s  doctrinc  of  the  formation  of  the  embryo  is  essentially  the 
samc  as  Galcn's,  namely  that  a  system  of  artcrics  &c.  must  be  first  of  all 
formed  in  thc  germ,  and  that  these,  by  applying  thcmsclves  to  cor- 
responding  parts  on  Ihe  surface  of  the  matrix,  determine  the  channels 
through  whtch  nonrishment  is  supplicd,  and  thorcfore  (mcdiatcly)  thc 
developmcnt  of  the  difTerent  membcrs  of  the  foetus.  But  it  does  not 
seem  that  hc  would  have  admitted  that  thc  smoothncss  of  the  shells 
of  eggs  was  an  objection  to  his  theor)'.  At  any  rate,  hc  illustrates  it 
by  referencc  to  the  appearances  presented  by  an  egg  opened  during  in- 
cubation.     Dc  rcrum  natura,  vi.  chs.  4  and  40/     Rlr.  Ellis'  note. 

"  Mr.  Ellis  says:  'The  propcr  word  for  what  we  call  a  model  is 
"  proplasma/*  which  is  used  in  a  Latin  form  by  Pliny.  I  havc  not  secn 
any  authority  for  such  an  adjective  as  "proplasticus."  What  Bacon  means 
is  nol  exactly  a  model,  but  a  mould  for  ca5;ting.'  The  refcrence  to  PHny 
is  Nat,  Hist.  xxxv.  12  (45),  sect.  155.  In  Cicero,  Epist.  ad  Atticum, 
xii.  41,  the  word  is  written  in  Greek. 

"  Cp.  i.  66,  and  notc  47. 

*•  The  rcmarks  which  Bacon  prescntly  procceds  to  make  are  alone 
sufRcicnt  to  shcw  how  littlc  right  he  had  to  complain  of  the  fanciful  views 
entertained  by  others  on  this  class  of  qucslions.  On  the  sanie  subject,  cp. 
Adittis  ad  Historiam  Sympathiae  et  Antipathiae  Rcrum  (E,  and  S.,  vol.  ii. 
p.  81) ;  Cogitata  et  Vtsa  (E.  and  S.,  vol.  iii.  p.  606) ;  Sylva  Sylvarum,  Exps, 
95-97;  antl»  on  the  kindred  subject  of  Natural  Magic,  Now  Org.  ii.  9 
ad  fin.,  and  ii.  ji  ad  fm.,  with  the  note  on  the  latter  passage,  and  the  other 
placcs  therc  rcfcrred  to. 
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philosophlae.  Neque  de  consensibus  rerum  invenicndis  multum 
sperandum  cst,  ante  inventioncm  formarum  ct  schematismorum 
simplicium.  Consensus  enim  nil  aliud  est  quam  symmetria 
formarum  et  schematismorum  ad  invicem. 

Atqui  majores  et  magis  catholicl  rerum  conscnsus  non 
prorsus  obscuri  sunt.  Itaque  ab  iis  ordicndum.  Eorum  prima 
et  summa  diversitas  ea  est ;  ut  quaedam  corpora  copia  et  rari- 
tate  matcriac  admodum  discrcpent,  schematismis  conscntiant : 
alia  contra  copia  et  raritate  materiae  consentiant,  schematismis 
discrepent.  Nam  non  male  notatum  est  a  chymicis,  in  princi- 
piorum  suorum  triade'''\  sulphur  et  mercurium  quasi  per  uni- 


\ 
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"  This  doctrine,  that  all  bodies  are  composed  of  sulphur,  mercury,  and 
salt,  secms  to  have  been  first  introduced  by  Basilius  Valentinus  ^whose 
works  cannot,  pcrhaps,  be  daled  before  the  cnd  of  the  fifteenth  century. 
See  the  curious  discnssion  on  hls  personality,  date,  and  writings  in  the  Bio-   _ 
graphie  Universelle),  though  it  was  largely  developed  by  Paracelsus,  and  fl 
was  the  foundatioa  of  many  of  his  chemical  and  medical  speculations. 
See,  especially,  tlie  Treatise  *  De  origine   Morbonun  ex  tribus  primis 
substantiis,*  Op.  Omn.  vol.  i.  p.   jr,  «fcc.     The  following  extracts  taken 
froni  lib.  i.  cap.  a  may  be  interesting  and  amiising  to  the  readcr:  '  Nam 
si  lignum  manibus  tenea.Sf  tunc   oculorum  judicio   unuin   saltem    corpus 
habes.     Et  hoc  scire  tibi  nullo  usui  est.     Idem  et  rustici  sciimt  videntque^ 
Eo  usqtit;  descendcru  ct  penetrare  debes,  ut  scias,  manibus  tc  premere  ■ 
Sulphar,  Mcrriiriiim  et  &al.     Quas  tres  res»  si  aspectu  ipso,  ct  tactu  atque  ■ 
palpatu,  unamquamlibet  ab  alia  separatam  sentis:  tum  demum  oculos  eos 
nactus  es,  quibus  Mcdicus  videre  debct.     Hi  oculi  in  tribus  his  pervidendis   ■ 
tam  pcrspicaces  esse  debent,  quam  certo  lignum  vidct  rusticus  crudum.  I 
Hoc  exemplum  eo  tibi  faciat,  ut  ipsum  hominem  quoque  in  his  tribus 
cognoscas,  non  minus  ac  ipsum  lignum:   hoc  cst,  ipsum  hominem  simili 
forma  conditum  habeas.  ******  ij  quod  ardet,  est  sulphur.     Praeter 
sulphur,   nihil   flagrat,     Quod   fumat,   est    Mcrcurius.    Nihil    sublimatur, 
praetur  unum  Mercurium.     Quod  in  cinercm  abit,  Sal  est.    Nihil  ciner- 
escit,  nisi  sal  sit.*     The  members  of  this  triad,  bowever,  were  not   the 
common,  visible  substances  of  sulphur,  mercury,  and  salt,  but  certain  pure 
substances,  analogous  to  these,  and  possessing  in  perfeclion  Lhe  respective 
propcrtics  of  buming,  of  bcing  volatile,  and  of  being  fixed.     See,  for  a 
further  account,   Kopp's  Geschichte  der  Chemie,  Braunschweig,  1843, 
Th.  i.  pp.  88-9;  96-7. 

The  earlier  view  of  Geber  (who  lived  in  the  eighth  century),  adopted  M 
apparently  from  his  predccessors,  was  that  the  metals  were  composed  of  1 
only  two  substances  (these,  as  in  the  thcory  of  Paracclsns,  bcing  pure,  not 
the  common,  visible,  substances),   namely,  suiphur  and  mercury.     See 
Kopp,  Th.  i.  pp.  44-6.    To  this  earlier  vicw  Bacon  recurs,  applying  it, 
however,  apparently,  to  bodies  in  general. 
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versitatem  rerum  permeare.  (Nam  de  sale  inepta  ratio  est,  sed 
introducta  ut  posslt  comprehendere  corpora  terrea,  sicca^  et 
fixa^^)  At  certe  in  illis  diiobus  vidctur  consensus  quidam 
naturac  ex  maxime  cathoKcis  conspici.  Etenim  consentiunt 
sulphur;  oleum,  et  exhalatio  pinguis;  flamma;  et  fortasse 
corpus   stellac  ■".      Ex    altera   parte   consentiunt   mercurius ; 


In  the  Cogitala  et  Visa  (E.  and  S.»  toI.  lii.  p.  605),  Bacon  says :  *  Ut- 
cutique  enim  Priticipiorum  Trias  inventum  non  inutile  fucrit,  sed  rebus 
aliqua  ex  parte  finitimum.*  Cp.  Temporis  Partus  Masculus  (E.  and  S., 
vol.  iii,  pp.  533-3):  'Principiorum  uutem  triadem,  commentum  haud  ita 
prorsiis  inutile  et  rebus  aliqua  ex  partc  finitimum,  quam  importune  inculcat 
homo  imposturae  peritissimus ? '  See  also  Sylva  Sjrlvarum,  Exp.  354,  and 
Aditus  ad  Historiam  Sulphuris^  Mercurii,  et  Salis  (E.  and  S.,  ii.  pp,  83-3). 

"  As  opposcd  to  volatile.    Sec  last  note. 

"  The  idea  of '  quaternions*  is  still  furlher  and  more  clcarly  developed 
in  the  Aditia  ad  Historiam  Sulphuris,  &c.,  just  rcfcrrcd  to.  There,  he 
regards  sulphur  and  mercury,  which  properly  beloiig  to  the  sublerranean 
world,  as  taking  the  forms  respectively  of  oil  and  watcr  in  the  animal  and 
vegetable  world,  of  flame  and  air  respectively  '  in  pneumaticis  inferioribus/ 
andj  Jastly  (though  abnut  this  he  does  not  pronounce  decisively),  of  starry 
matter  and  pure  aether  respectively  *  in  coelestibus.'  Sult  he  regards  as 
compoundcd  of  sulphur  and  mercury,  by  means  of  a  strong  spirit.  The 
reader  should  carefully  comparc  this  'Aditus'  with  the  prcscnt  passagc, 
and  witli  what  was  said  about  tbe  Triad  in  the  last  note  but  one. 

1  bavc  not  been  ablc  to  iind  in  the  works  of  Paracelsus  any  single 
passage  or  any  combination  of  passages  containing  the  precise  theory 
propounded  in  the  text.  But  thc  following  quotations,  which  arc  ncccs- 
sarily  very  brief,  will  shew  that  much  of  this  nonscnse  was  either  derived 
directly  from  Paracelsus,  or  indirectly  suggested  by  his  works: 

*  Sulphurum  multa  sunt :    Rcsina,  Gummi,  Botin  [id  cst  Tcrpcntina], 
lAxungia,  pinguedo,  butyrum,  oleum,  vinum  ardcns,  &c.' 

*  Scitote  ergo,  salia  multa  esse.  Quaedam  sunt  calces:  quacdam  cineres: 
quaedam  Arscnicalia:  quaedam  Antimonicalia,  &c.'  Op.  Omn.  vol.  i. 
p,  36  a. 

*SaI  albus  est:  et  omnes  in  se  colores  habet.  Sulphur  ardet.  Ideo 
omnia  olea  continet.  Mercurius  diiHuit.  Ergo  omnes  in  se  humores 
claudit.  Et  sic  de  caeteris  quoque,  quac  ad  philosophiam  rcmittimus.' 
i,  p.  52  h. 

*  Pinguedo  autem  quaevis  nihil  est  aliud  quam  sulphur  modis  ac  naturis 
variis  divisum.  *  •  ♦  Videtis  nimirtim  per  tcmpestatcs  coclum  fulgurare. 
Isto  autem  loco  sulphur  nullum  videri  potest.  Et  tamen  cum  ardeat,  id 
neccssario  a  solo  sulphure  tit.*    i.  710  a. 

Evcn  thcse  absurdities  are  outdone  by  the  quaint  theor>'  of  Paracelsus 
about  the  stars  (and  hcre  Bacoii  ceases  lo  follow) :  *  Sydcra  omnia  Hycmis 
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aqua  ct  vapores  aquei ;  aer;  et  fortasse  aether  purus  et 
intcrstcllaris.  Attamcn  istaequatcmionesgeminae,  sive  magnac 
rerum  tribus  (utraque  intra  ordines  suos),  copia  materiae  atque 
densitate  immensum  differunt,  sed  schematismo  valde  con- 
vcniunt ;  ut  in  plurimis  se  produnt.  At  contra  mctalla 
diversa  copia  et  dcnsitate  multum  conveniunt  (praesertim 
respectu  vcgetabJlium,  &c.),  sed  schematismo  multifariani 
diffcrunt ;  ct  similitcr  vegetabilia  ct  animalia  divcrsa  sche- 
matismis  quasi  infinitis  variantur,  sed  intra  copiam  materiae 
sive  densitateni  paucorum  graduum  continentur. 

Scquitur  conscnsus  maxime  post  priorem  catholicus,  vidclicet 
corporum  principalium  ct  fomitum  suorum;  videlicet  menstru- 
orum^^  et  alimcntorum.  Itaque  exquirendum,  sub  quibus 
climatibus,  ct  in  qua  tellure,ct  ad  quam  profunditatem  metalla 
singula  generentur ;  et  similitcr  de  gemmis,  sive  ex  rupibus, 
sive  inter  mineras  natis ;  in  qua  gleba  terrae,  arbores  singulae, 
et  fruticcs,  ct  hcrbae  potissimum  provcniant,  et  tanquam  gau- 
deant;  et  insimul  quae  impinguationes,  sive  per  stcrcoratione^ 
cujuscunque  gcneris,  sivc  per  crctam,  arenam  maris,  cineres, 
&c.,  maxime  juvent ;  et  quae  sint  cx  his  pro  varietate  glcbarum 
magis  aptae  et  auxiliares.  Etiam  insitio  et  inoculatio  arborum 
et  plantarum,  earumque  ratio,  quae  scilicet  plantae  super  quas 

TTVunt  in  Mercurio,  et  sydera  omnia  aestatis  in  sulphure,  et  juxta  se  In- 

vicem  ita  mancnt  jngiter.*   i.  824  b. 

1  cannot  but  tbink  that  Bacon,  tn  his  modifications  of  the  doctrine  of 
Paraccisus,  was  influenced  by  the  theory  of  Tclcsius,  deriving  all  things 
from  heat  and  cold ;  sulphur  would  answer  to  the  formcr,  mercury  tu  Ihe 
lattcr.  The  manner  in  vvhich  Bacon  constructs  his  'Quatcrnions*  wouJd 
certainly  support  this  hypothesis. 

*'  *  By  "  menstrua"  are  meant  the  substanccs  out  of  which  any  species 
of  mincra!  is  gcncratcd,  or,  in  othcr  words,  thc  causa  matcrialis  of  its 
existence.  See,  on  the  generation  of  mctals  and  other  minerals,  Ihe  fourth 
and  fifih  hooks  of  [Ocorgiiis]  Agricola*s  work  De  ortu  et  cansis  Fos- 
silium  [?subtcrraneorum].  He  gives  an  account  of  the  opinions  of 
Aristotle,  Thcophrastus,  &c.  In  modcm  chemistry  the  word  mcn&truum 
is  nearly  equivalent  to  solvent.  By  the  school  of  Paraceisus  thc  word  is 
iised  so  viigucly  that  it  is  difficult  to  dctermine  what  idea  they  attacbed  to 
it,  or  how  they  derived  their  scnsc  of  thc  word  from  its  original  signiftca- 
tion.  When  the  wovd  is  used  as  in  tlie  tcxt,  ihc  metaphor  secms  lo  be 
taken  from  Ihe  Aristotelian  theory  of  gereration,  in  which  caTo  77»«  ngimf^ 
h\i]v  iariv  ^  r^v  Karafirjviuv  (^i/o-ts.*  [De  Gcn.  An.  i.  30  ad  iin.  p.  719  ^  33.] 
Mr.  EUis'  note. 
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foelicius  inserantur,  &c.,  multuni  pendet  dc  consensu.  Tn  qua 
parte  non  injucundum  foret  experimentum^\  quod  novitcraudi- 
vimus  csse  tentatum,  dc  insitione  arborum  sylvestrium  (quac 
hucusque  in  arboribus  hortcnsibus  fieri  consuevit),  unde  folia 
et  glandes  majorem  in  modum  ampiificantur,  et  arbores  fiunt 
magis  umbrosae.  Simlliter,  alimenta  animalium  respectivc  no- 
tanda  sunt  in  generc,  et  cum  negativis.  Neque  etiim  carnivora 
sustinent  herbis  nutriri ;  unde  etiam  Ordo  Folitanorum''*'  (licet 


"•  8ee  Sylva  Syivarum,  Exp.  475. 

*"  Bacon  alludes  to  these  monks  on  two  other  occasions,  naniely  in  the 
Historia  Vitae  ct  Mortis  {E.  and  S.,  vol.  ii.  p.  i  ji),  where  he  calis  them 
Foliatani,  and  In  the  Sylva  Sylvarum,  Exp,  45,  where  he  calls  them 
Foliatanes. 

[  borrow  the  foUowing  note  from  Mr.  EUis:  *Bacon  doubtless  rcfers  to 
tfae  austerities  ol'  the  order  of  Fetiillans.  Jean  de  la  Barriere,  afler  holding 
the  Cisterclan  abbey  of  Feiiillans  in  commcndam  for  eleven  ycars,  re- 
nounced  the  world  in  1573,  and  in  the  course  of  a  fcw  years  introduced 
a  most  austere  rulc  of  lifc  into  thc  abbcy  of  which  he  was  the  hcad.  Hia 
monks  fcnelt  on  the  floor  during  their  refections,  and  some  of  them  were 
in  the  habit  of  ddnking  out  of  skulls.  They  abstained  from  eggs,  fish, 
buttcr,  oil,  and  even  salt,  and  confincd  themsclves  to  pottage  made  of 
herbs  boiled  in  water,  and  bread  so  coarse  and  black  thal  beasts  refused  to 
cat  of  it.  Aftcr  a  whilc  Ihcy  gave  up  wine  also.  Clement  VIII  pcrmitted 
the  society  to  draw  up  constitutions  for  the  establishment  of  Iheir  rule. 
By  thesc  the  exccssivc  rigour  of  their  way  of  life  was  checked,  which  wa3 
done  in  obedience  to  the  Pope,  and  in  consequence  of  the  deaths  of 
fourtcen  monks  in  a  singlc  weck  at  Feiiillans.  These  constitutions  were 
ratified  in  1595.  Assuming,  of  which  there  seems  no  doubt,  that  the 
Folitani  of  Bacon  are  thc  Feiiillans,  I  may  rcmark  that  Ihe  Latinised  form 
of  Fciilllans  uscd  is  Fulicnsis,  as  an  adjcctivc ;  the  proper  style  of  the 
society  being  "  Congregatio  Cistertiomonastica  B.  Mariae  Fuliensis."  I 
have  not  seen  the  work  of  Morotius  to  which  Helyot,  from  whom  the  pre- 
ceding  account  is  takcn,  refers;  but  in  that  of  C.  Hcnrique,  also  mcntioned 
by  Helyot,  I  do  not  find  any  authority  for  Folitani.  It  is  probablc  that 
Bacon*s  chief  information  on  the  suhjcct  was  gathercd  orally  during  his 
residence  in  France,  before  the  Feiiillans  had  ceascd  from  thcir  first  love. 
The  exprcssion  "ordo  •  •  •  fere  evanuit"  miist  bc  takcn  to  mcan  that  thc 
severe  rulc  that  they  had  at  first  was  given  up.  See  Hclyot,  Hist.  des 
Ordres  Monastiqncs,  iv"*  partie,  c.  38.  [Tome  v.]  Spondanus,  An.  1586, 
iv.  For  some  particulars  of  the  early  history  of  the  Abbey  of  Feiiillans, 
and  especially  for  thc  will  of  Jean  de  la  Barricrc,  sec  Voyage  Litt€raire  de 
deux  B^n^ictins,  ii,  p.  16/ 

The  Histoire  des  Ordres  Monastiques  was  published  anonymously  at 
Paris,  in  8  vols.,  the  first  appearing  in  1714.  In  thc  Voya^e  Littcraire,  &c. 
(which  was  written  by  Edm.  Martene  and  Urs,  Durand),  there  occurs  a  copy 
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voluntas  humana  plus  possit  quam  animantium  cacterorum 
super  corpus  suum  *^),  post  experientiam  factam  (ut  aiunt), 
tanquam  ab  humana  natura  non  tolerabilis,  fere  evanuit, 
Etiam  materiac  divcrsac  putrcfactionum,  unde  animalcula 
generantur,  notandae  sunt. 

Atque  consensus  corporum  principalium  erga  subordinata 
sua  "*■*  (tales  enim  ii  possint  censcri  quos  notavimus)  satis  ia 
aperto  sunt.  Quibus  addi  possunt  sensuum  consensus  ei^a 
objecta  sua.  Qui  consensus,  cum  manifestissimi  sint,  benc 
notati,  et  acriter  excussi,  etiam  aliis  consensibus  qui  latent 
magnam  praeberc  possint  lucem. 

At  interiorcs  corporum  consensus  et  fugae,  sive  amtcitiae  ct 
lites  (taedet  cnim  nos  fere  vocabulorum  sympathiae  et  anti- 
pathiae,  propter  superstitioncs  ct  inania),  aut  falso  ascriptae, 
aut  fabulis  conspcrsac,  aut  per  ncglcctum"*^  rarae  admodum 
sunt.     Etcnim  si  quis  asserat  inter  vineam  et  brassicam  **  esse 


of  a  BuH,  in  -which  the  Latinised  form  of  the  Order  is  Congregatio  FeuU- 
lensis.  l  have  looked  through  the  book  of  MorotJus  (a  copy  of  which  is  tn 
the  Bibliotheque  Nationale),  entitled  ^  Cistercii  Reflorescentis,  seu  Cong. 
Cistercio-Monasticarum  B.  Mariac  Fuliensis  in  Gallia  ct  Rcfonmatonim 
S,  Bernardi  in  Italia,  Chronologica  Historia/  Turin,  1690,  and  find  that 
these  monks  are  thcre  styled  '  Fulicnses,*  and  never,  so  far  as  my  obscrra- 
tion  extends,  Folitani. 

**  On  Ihe  reciprocal  action  of  Mind  and  Body,  see  De  Augm.  iv,  i  (E, 
and  S.,  vol.  i.  pp.  sSs-*)- 

•*  This  b  somewhat  obscure,  but  what  is  meant,  I  think,  is  the  cousent 
betwecn  the  'corpora  principalia'  and  thcir  'fomites,*  the  latter  bcing 
regarded  as  '  subordinate  *  to  the  use  of  the  former,  The  sentence,  there- 
fore,  is  simply  a  reference  back  to  thc  last  paragraph, 

*'  That  is,  through  negligence  in  obser\Mng  thcm.  Some  of  the  later 
editions  havc  a  comma  after  *  neglectum/  which  makes  the  passage  un- 
intclligiblc. 

**  The  cabbage.  For  its  medicinal  properties,  and  its  varieties,  see 
Cato  de  Rc  Rusticaj  156-7.  Hc  says:  'Sl  voles  in  convivio  muUum 
bibere,  coenareque  libenter,  ante  coenam  esto  crudam  quantum  voles  cx 
aceto.  Et  item  ubi  coenavcris,  comcsto  aliqua.  Ubi  folia  reddent  te 
quasi  nJhil  edcns;  biberisque  bibesque  quantum  voles.*  Cp.  Columella, 
xit.  j. 

Mr.  Kitrhin  refcrs  to  Cicero,  De  Natura  Deorum,  ii.  47:  'Age  ut  a 
cacleblibus  rebus  ad  tenrestres  venianius ;  quid  est  in  his,  in  quo  non 
naturae  ratio  intclligentis  appareat?  •  •  ♦  Jam  vero  vites  sic  claviculis 
adminicula,  tanquam  manibus,  apprehendunt,  atque  se  ita  erigunt,  ut 
animantes.     Quin  etiain  a  caulibus  brassicisque,  si  propter  sali  sint,  ut 
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dissidium,  quia  juxta  sata  minus  laete  proveniunt,  praesto 
ratio  est :  quod  utraque  planta  succulenta  sit  et  depraedatrix, 
undc  altera  alteram  dcfraudat.  Si  quls  asserat  esse  conscnsum 
et  amicitiam  inter  segetes  et  cyancum*^j  aut  papaver  sylvestre, 
quia  herbae  illae  fere  non  provenlunt  nisi  in  arvis  cultis ; 
debuit  is  potius  asserere  dissidium  esse  inter  ea,  quia  papaver 
et  cyaneus  emittuntur  et  creantur  ex  tali  succo  terrae  qualcm 
scgctcs  rcliqucrint  et  repudiavertnt ;  adeo  ut  satio  segctum 
terram  praeparet  ad  corum  proventum.  Atquc  hujusmodi 
falsarum  ascriptionum  niagnus  est  numcrus,  Quoad  fabulas 
vcro,  illae  omnino  sunt  exterminandae.  Restat  tenuis  certe 
copia  eorum  consensuum,  qui  certo  probati  sunt  experimcnto ; 
quales  sunt  magnetis  et  ferri,  atque  auri  et  argenti  vivi,  et 
similium.  At  in  cxperimcntis  chymicis  circa  metalla  inve- 
niuntur  et  alii  nonnulli  obscrvatione  digni.  Maxima  vero 
frequentia  eorum  (ut  in  tanta  paucitate)  invcnitur  in  medicinis 
nonnullis  ^\  quae,  ex  proprietatibus  suis  occultis  (quas  vocant) 


a  pesUferis,  et  nocentibus,  refugere  dicuntur,  nec  eos  ulla  ex  parte  contin- 
gere.'  For  the  virtues  of  Brassica  (tcf/dfi^t))  as  a  rcmedy  against  the  efTect» 
of  tntoxication,  Mr.  Kitchin  refers  to  Atbenacus,  Deipn.  i.  p.  34  C-F  (end 
of  bk.  i).  Athenaeus  gives  a  number  of  authorities,  and,  as  a  proof  of  thc 
addiction  of  the  Egyptians  to  wine,  says  that  they  invariably  commence 
Iheir  chief  meal  {iMlnvop)  by  eating  boiled  cabbage. 

Pliny  frequently  spcaks  of  *brassica.*  Scc,  for  instancc,  Nat.  Hist.  xx. 
9  (33-8),  sect.  78,  &c.,  where  he  notices  the  opinion  'vino  adversan  ut 
inimicum  vitibus,  antecedcnte  in  cibis  caveri  ebrietatcm.  postea  sumpta 
crapulam  discuti.'  Again,  in  xxiv.  t.  sect.  r,  he  says:  *  Pernicialia  et  bras- 
sicae  cum  vitc  odia;  ipsum  olus,  quo  vitis  fugatur,  adversum  cyclamino  et 
origano  arescJt.'  In  the  pseudo-Artstotelian  treatise,  the  Problcms,  we 
find  the  question  put:  Ai^  W  rj  KpdfiPij  yrovri  nji*  Kpmirdkrjw;  Prob.  Sii.  17 

(8733.37). 

As  to  later  writers,  Mr,  Ellis  refers  to  Lemnius,  De  OccuUis  Naturae 
Miraculis,  ii.  17.  I  have  no  doubt  that  other  authoritics  might  easily  be 
found,  but  this  note  is  already  too  long. 

On  similar  'discordiae  atque  concordiae/  as,  for  instancc,  the  cnmity 
between  the  olive  and  the  oak,  see  Pliny,  xxiv.  1,  Mr.  Ellis  refers  to 
Lemnius,  De  Occultis,  &c.,  iv. :  o,  to  Cardan,  De  Rerum  Varietate  (scc,  for 
instance,  lib.  i.  cap.  1),  and  to  the  Theatnim  Sympatheticum.  The  last 
book,  which  is  very  curious,  and,  amongst  other  things,  treats  of  Digby*s 
Sympalhetic  Powder,  was  published  at  Nuremberg  in  1660. 

**  Properly  cyanus,  Kvapot,  the  corn-flower.  See  Pliny,  Nat.  Hist.  xxi. 
8  (34),  scct.  48 ;  1 1  (39),  scct.  68. 

**  Ancient  medicine  is  so  full  of  these  absurd  analogies,  that  it  is  almost 
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ct  spccificis,  respiciunt  aut  aicmbra,  aut  humores,  aut  morbos, 
aut  quandoque  naturas  individuas*"^.  Ncque  omittcndi  sunt 
consensus  inter  motus  et  affectus  lunae  et  passiones  corporum 
inferiorum,  prout  ex  experinientis  agriculturae^®,  nauticae*^ 


superfluous  to  give  any  instances.  See,  for  example,  Paracclsus,  passim, 
and  espccially  the  trealises  De  Origine  Morborum  and  De  Morbis  Tar- 
tareis,  as  well  as  the  works  referred  to  at  the  end  of  the  last  note  but 
one.  The  'Doctrine  of  Signatures'  was  one  of  the  most  absurd  forms  under 
which  this  conceit  appeared.  See  Paracelsus,  De  Signatura  Rerum  (Op. 
Omn.,  vol.  ii.  pp,  106-16),  and,  for  a  good  modem  account  of  the  theorj-, 
Dr.  Paris*  Pharmacologia,  p.  47,  &c.  From  the  latter  work,  I  have  ex- 
tracte<l  several  sentences  on  Ihis  subject  in  the  last  chapter  of  my  Induc* 
tivc  Logic  (sec  ^rd  Ed.,  pp.  347-9).  Dr.  Paris  defincs  thc  doctrine  as  x 
•  belief  Ihat  tvery  natural  iubstance,  ivhicb  posjejjrj  anj  meitcinal  virtUfi^ 
indUateSf  by  an  obviouJ  and  ^eil-marked  externai  cbaracter,  tix  diseajc  ^^ 
nuhicb  it  tJ  a  remedyy  or  the  object  /or  wbicb  it  sbould  be  employed^  He 
instanccs  mandrakc  as  a  cure  for  sterility,  the  lungs  of  a  fox  as  a  ^>ecific 
for  asthma,  poppies  for  diseases  of  the  head,  turmcrick  for  jaundice, 
euphrasia  (eye-bright)  for  complaints  of  the  eye,  blood-stone  for  bleedin; 
at  the  nosc,  &c.,  &c. 

*^  Of  this  kiiid  was  the  sympathetic  powder,  invented  at  a  later  period 
by  Sir  Kenclm  Digby.  See  last  note  on  Aph.  31.  The  particular  weapon 
which  had  inilicted  the  wound  was  anointed  for  the  purpose  of  curing  the 
particular  pcrson  suffering.  To  the  same  head  bclong  incantations  prac- 
lised  on  an  efligy  of  Ihe  person  whom  it  was  intended  to  afreci,  or  on  his 
clothes,  or  on  his  ait  hair  or  nails,  &c. 

Of  a  similar  character  was  the  beh'ef  that  particular  curcs  could  only  be 
performed  by  particular  people,  as  in  the  case  of  the  King's  Evil. 

***  Sce  Hcsiod,  Opera  et  Dics,  765-828;  Virgil,  Georgics,  i.  376-86; 
Pliny,  Nat.  Hist.  xviii.  32  (75),  aS  (68),  and  other  passages;  Aulus  Gellius, 
XX.  8.  Some  of  the  dircctions  given  by  Pliny  are  of  a  very  odd  character. 
Thus,  'stercus  nisi  decrescente  luna  ne  tangito  •  •  •  ova  luna  nova 
subponito,  scrobis  luna  plena  noctu  facito.  arborum  radices  luna  plcna 
operito,*  &c. 

Cp.  TyIor*s  Primitive  Culture,  vol.  i.  p,  130  (and  Ed.).  He  quotes 
Tusscr's  Fivc  Hundred  Points  of  Husbandry : 

*  Sowe  pcason  and  beans  in  the  wanc  of  the  moone, 
Who  sowcth  them  sooncr,  hc  soweth  too  soone: 
That  they,  with  Ihe  planct,  may  rest  and  rise, 
And  flourish  with  bearing,  most  plcntiful  wise.' 
Cardan  (Dc  Rerum  Varietate,  lib.  ii.  cap.  1 3)  has  some  curious  remarks  on 
the  sjime  subject. 

"  He  hcre  alludes  to  the  supposed  correspondence  between  the  appear- 
anccs  of  tlic  moon  and  the  wcather.  See  Virgil,  Georgics,  i.  434-37,  and 
the  corresponding  passage  in  Aratus,  Aiooij/mio,  p.  46,  &c.;  Pltnyy  Nat. 
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ct   medicinac*^  aut  alias^^   cum   delectu   severo   ct   sinccro 

collijji  ct  rccipi  possint.  Verum  instantiae  universae  con- 
sensuum  sccretiorumj  quo  magis  sunt  infrequentes,  eo  majori 
cum  diligentia  sunt  inquirendae,  per  traditiones,  et  narrationes 
fidas  et  probas ;  modo  hoc  fiat  absque  ulla  levitate,  aut 
crcdulitate,  sed  fide  anxia  et  quasi  dubitabunda.  Restat 
conscnsus  corporum  modo  opcrandi  tanquam  inartificialis, 
sed  usu  polychrestus,  qui  nullo  modo  omittcndus  cst,  sed 
sedula  observatione   investigandus.     Is   est   coitio  sive   unio 


Hist  ii.  47  (48);  xviii.  aS  (68),  35  (79)1  and  other  passagcs.  The  last 
passage  quoted  from  Pliny  contains  an  interesting  extract  froni  Varro.  To 
the  same  hcad  bclongs  thc  influence  of  the  moon  cn  thc  Tidcs,  so  far  as 
that  was  recogniscd  in  the  oldcr  systems  of  Physics. 

*"  Sce,  for  instancc,  Pliny,  Nat.  Hist.  ii.  99  (102),  sect.  321 :  *Quo  vera 
conjectatio  exsistit,  haud  Irustra  spiritus  sidus  Lunam  existimuri.  Hoc 
esse  quod  terras  saturet,  accedensque  corpora  impleat,  absccdens  inaniat. 
Ideo  cum  incremento  ejus  augeri  conchylia;  et  inuxime  spirituni  sentire, 
quibus  sanguis  non  sit.  Sed  et  sanguinem  hominum  etiam  cum  lumine 
ejus  augcri  ac  minui :  frondes  quoque  ac  pabula  (ut  suo  loco  dicetur) 
sentire,  in  omnia  eadcm  penetrante  vi.'  Hence,  the  idea  that  blood  should 
bc  lct  or  hcrbs  gathcred  at  ccrtain  phascs  of  thc  moon,  or  that  it  was  more 
dangerous  to  be  wounde<l  under  ccrtain  signs  or  at  certain  phascs  of  the 
moon  than  at  othcrs.  Paraculsus  combats  the  latter  theorics  in  his  work 
Dc  Phiebotomia  (Op.  Omn.i  vol.  i.  p.  766,  &c.) :  '  Morbus  spectandus  est, 
non  coelum.*  But  he  adhcres  to  the  old  opinion  as  to  the  season  for 
gathering  herbs.  Sce  the  treatise  De  Philosophia  (Op.  Ouui.,  vol.  ii.  pp. 
503-5):  *Ex  Lunac  facie,  ipsum  decrementum  (sc.  optimum  csse),  maxime 
quod  tribus  ultimis  diebus  finitur,  mane  nimirum,  sub  diei  auspicium. 
Sicut  enim  homo  diei  decursu  laborat,  eoque  labore  confecto  lassus  et 
encrvis  nocturna  quicte  sese  reficit,  et  instaurat  vircs:  sic  etiam  i"ructU5 
omnes  et  n:iscentia  terrae,  radices,  herbae/  &c.,  with  much  more  to  the 
same  purport. 

On  the  beliefs  Ihat  warts  could  be  eradicated  by  exposing  them  to  the 
rays  of  Ihe  moon,  and  that  the  wounded  should  not  be  exposed  to  thesc  rays, 
*ne  livor  succedat,  et  sanatio  procraslinetur,*  see  the  Theatrum  Sympa- 
theticum,  pp.  aio-a,  and  cp.  Sir  Thomas  Browne's  Vulgar  and  Common 
Errors,  vol.  iii.  pp.  183-3. 

Lunacy,  the  intervals  and  paroxysms  of  which  were  supposed  to  vary 
with  the  phases  of  the  moon,  is  another  instancc  in  point.  The  madness 
was  supjKJsed  lo  culminate  with  the  Full  Moon,  and  to  receive  a  reinforcc- 
ment,  as  it  were,  with  the  New  Moon.  For  3  very  curious  account  and 
cxplanation  of  thcse  theorics,  see  Paracelsus,  De  Morbis  Araentium,  Op, 
Omn.  i.  573. 

"  Sce,  for  tnstances,  Pliny,  Nat.  Hist.  xxviU.  7  (23);  xiv.  ai  (27);  "•  9 
(6),  loi  (104). 
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corporum,  proclivis  aut  difficilis,  per  compositionem,  sivc 
appositionem  simplicem^^  Etcnim  corpora  nonnulla  facile 
et  libenter  commiscentur  et  incorporantur,  alia  autem  aegre 
et  perverse :  veluti  pulveres  melius  incorporantur  cum  aquis  ; 
calces  et  cineres,  cum  oleis ;  ct  sic  de  similibus.  Neque 
tantum  sunt  colligendae  instantiae  propensionis  aut  aversionis 
corporum  erga  misturam,  sed  etiam  collocationis  partium, 
et  distributionis,  et  digestionis,  postquam  commista  sint ; 
denique  et  praedominantiae  post  misturam  transactam. 

(7)  Superest  ultimo  loco  ex  modis  septem  operandi  septimus 
ct  postrcmus:  operatio  scilicct  pcr  altcrnationem  ^^  et  vicis- 
situdines  priorum  sex ;  de  quo  antequam  in  singulos  illos 
pauJo  aitius  fuerit  inquisitum,  tempestivum  non  foret  exempla 
proponere.  Serles  autem  sive  catena  hujusmodi  altcniationis, 
prout  ad  singula  effecta  accommodari  possit,  res  est  et  cognitu 
maxime  difficilis,  et  ad  opera  maxime  valida.  Summa  autem 
dctinet  et  occupat  homincs  impaticntia  hujusmodi  tam  in- 
quisitionis,  quam  praxeos ;  cum  tamen  sit  instar  fililabyrinthi^^, 
quoad  opera  majora.  Atque  haec  sufficiant  ad  cxemplum 
Polychrcsti. 

LI. 

Inter  praerogativas  instantiartint^  ponemus  loco  vicesimo 
septimo  atque  ultimo  Insiantias  Magicas^^,  Hoc  nomine  illas 
appellamus,  in  quibus  materia  aut  eflficiens  tenuis  aut  parva 
est,  pro  magnitudine  operis  et  effectus  qui  sequitur;  adeo  ut 
etiamsi  fuerint  vulgares,  tamen  sint  instar  miraculi ;  aliae  primo 
Intuitu,  aliac  etiam  attentius  contemplanti.  Has  vero  natura  ex 
scsc  subministrat  parce ;  quid  vero  factura  sit  sinu  cxcusso,  et 


"  That  is,  by  chemicai  mixture  or  mcchanical  compositjon. 

"  '  That  is,  by  bringing  these  six  different  methods  to  bear  in  judicious 
order  on  cach  siibject,  and  so  shifting  that  order  as  to  gather  different  results 
— as,  e.  g.  using  Heat  before  or  after  pressure/  &c.     Mr.  Kitchin's  notc. 

"*  This  is  the  title  of  no  less  than  three  of  Bacon's  snialler  wurks. 
They  will  be  found  in  the  second  and  third  volumes  of  ElJis  and  Spcdding*s 
Edition. 

"  These  Mnstanccs'  occur,  wbere  great  effects  are  produced  by  means 
apparently  inadequate,  Bacon  hoped  that,  as  we  come  to  know  more  of 
'  Forms/  of  thc  inncr  constitution  of  bodies,  and  of  the  latent  processes 
by  which  changes  in  their  constitution  are  brought  about,  these  instances 
would  become  far  more  numerous. 
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post  inventionem  formarum,  et  processuum,  et  schematis- 
morum,  futuris  temporibus  apparcbit.  At  ista  effecta  magica 
(quantum  adhuc  conjicimus)  fiunt  tribus  modis :  aut  per 
multiplicationem  su!^°,  ut  in  ignc,  et  venenis,  quae  vocant 
specEfica";  necnon  in  motibus,  qui  transeunt  et  fortificantur 
de  rota  in  rotam  ^^ ;  aut  per  cxcitationem  ^^  sive  invitationcm 
in  altero,  ut  in  magnete,  qui  excit  acus  innumeras,  virtute 
nuUatenus  deperdita  aut  diminuta  ;  aut  in  fermento,  et  hujus- 
modi:  aut  per  anteversionem  motus"",  ut  dictum  cst  de  pulvere 
pyrio,  et  bombardis,  et  cuniculis :  quorum  priores  duo  modi 
indagationem  consensuum  requirunt ;  tertius,  mensurae  mo- 
tuum.  Utrum  vero  sit  aliquis  modus  mutandi  corpora  per 
minima  ^^  (ut  vocant),  et  transponendi  ^-  subtiiiores  niateriae 

"  See  Aph.  48  (11). 

*^  By  a  Specific  Poison  is  properly  meant  a  poison  which  is  invariably 
attended  by  the  same  group  of  jtrqur/art  in  oppositiion  to  a  poison,  the 
efTect  of  which  is  different  under  different  circumstancus  and  on  different 
constilntions.  Most  specific  poLsons,  such  as  small-pf>x,  measles,  the 
Morbus  Gallicus,  &c.,  possess  the  power  of  self-mulLiplicatioii,  but  this  is 
not  an  invari;tble  property  of  such  poisons.  Thus,  in  hicifer-match  manu- 
factorieSj  phosphorus  producea  necrosis  of  the  lower  jaw,  and  may,  there- 
fore,  be  regarded  as  a  specific  poison,  but  It  does  not  act  by  way  of 
sclf-multiplication, 

In  ii.  48  (12),  Bacon  refers  the  action  of  'some  poisons*  tu  the  'motus 
excitationls.' 

^^  This  is  the  principle  of  the  Wheel  and  Axle.  But,  as  Mr.  Kitchin 
observes,  the  *fortificalio  motus*  tates  place  at  the  expense  of  speed. 

•»  See  Aph.  48  (la). 

•*  See  ii.  36  (7),  48  (10).  The  motion  of  the  nitre,  from  its  abhorrence 
of  flame,  is  supposcd  to  *  anticipatc '  that  of  the  sulphur, 

"  In  their  smallest  porlions,  or  atoms.  Cp.  the  expression  Matio  per 
minima '  in  i.  50,  This  is  thc  sccond  of  the  two  modes  of  transformation, 
spoken  of  at  the  beginnlng  of  ii.  5. 

''^  \Ve  have  already  sccn  that  thc  transformation  of  bodies  was  a 
chcrished  idea  of  Bacon.  See  especially  my  Introduction,  §  6,  and  the 
Aphorisms  at  the  beginning  of  this  Book,  with  Ihe  notes.  On  the  trans- 
mutation  of  the  metals,  there  arc  some  very  curious  and  intercstlng 
remarks  in  the  Historia  Dcnsi  et  Rari,  E.  and  S.,  vol.  ii.  pp.  350-1,  There 
he  gives  it  as  his  opinion  that  other  bodies  cannot  bc  tumcd  into  Gold,  on 
account  of  its  superior  dcnsity,  but  that  we  may  hope  to  effect  the  conver- 
sion  of  lead  or  quicksilver  into  silver,  Cp.,  on  this  subject,  De  Augmentis, 
lib.  iii.  cap.  5  (E.  and  S.,  vol.  i.  p.  574).  In  Ihe  Sylva  Sylvarum,  Exps. 
336-8,  he  seeras  to  be  more  hopeful,  and  actually  proposes  a  recipe  for  the 
making  of  gotd. 

The  last  sentence  of  the  Apborism  is  an  attack  on  the  Alchemists,  who 
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schematismos  (id  quod  ad  omnimodas  corporum  transfor- 
mationes  pertinct,  iit  ars  brevi  tempore  illiid  facere  possit, 
quod  natura  per  multas  ambages  molitur),  de  eo  nulla  hacte- 
nus  nobis  constant  indicia.  Ouemadmodum  autem  in  solidis 
et  veris  aspiramus  ad  ultima  et  summa;  ita  vana  et  tumida 
perpetuo  odimus,  ct  quantum  in  nobis  est  profligamus. 

LII. 
Atque  de  Dignitatlbus  sive  Pracrogativis  Instantiarum  haec 
dicta  sint-  Illud  vcro  moncndum/'^,  nos  in  hoc  nostro  Orgatw 
tractare  logicam,  non  philosophiam,  Scd  cum  logica  nostra 
doceat  intellcctum  ct  emdiat  ad  hoc,  ut  non  tenuibus  mentis 
quasi  claviculis  rerum  abstracta  captet  et  prenset  (ut  logica 
vulgaris),  sed  naturam  revera  persecet  '^**,  et  corporum  virtules 
et  actus  "'■'  eorumque  legcs  in  materia  determinatas  inveniat ; 
ita  ut  non  solum  cx  natura  mcntis,  sed  ex  natura  rerum^" 
quoquc  haec  scientia  cmanct :  mirum  non  est,  si  ubique 
naturalibus  contemplationibus  ct  experimentis.  ad  exempla 
artis  nostrac,  conspersa  fuerit  et  illustrata*^.  Sunt  autem  (ut 
ex  iis  quae  dicta  sunt  patet)  Praerogativae  Instantiarum 
numero  %*]  \  nominibus :  Instantiae  Solitariae :  Instantiae 
Migrantcs :  Instaniiae  Osiensi^oae :  Instaniiae  Clandcstinae : 
Instaniiae  Constituiivac :  Instantiae  Conformcs :  Instantiae 
Monodicac :  Instantiae  Dcvianies :  Instantiae  Limitanecu : 
Instantiae  Potcsiatis :  Instantiae  Comitatus  et  HostHcs :  In- 
stantiae  Subjunciivac :  Instandcte  Focdcris:  Instantiae  Cructs: 

hoped  to  obtain  their  ends  by  mcans  of  an  Ellxir  or  the  Philosophcr'* 
Stone. 

"  This  is  a  good  statement  of  the  objects  of  the  Baconian  reformj 
which  was  intended^  m  the  first  instance,  to  bring  about  a  change  of 
mcthod  rathcr  than  a  changc  of  doctrine;  but  a  changc  of  doctrino,  Bacon 
fclt  assured,  would  soon  foUow  Ihe  change  of  method. 

**  Cp.  i.  51,  and  i.  13. 

•*  That  is,  'aclus  puros/  manifestations.  See  L  51,  with  the  note  on 
this  expression. 

•'  As  every  truc  system  of  logic  ought  to  do.  Logic,  like  any  othcr 
science,  unless  its  generalisations  are  constantly  brought  to  the  bar  of 
experience,  and  subrnitted  to  the  test  of  facts,  external  as  well  as  intemal, 
must  become  abstract,  barrcn,  and  worthless. 

•^  And  yet  we  cannot  but  regret  that  Bacon  has  not  a!so  supplied  us,  in 
pursuance  of  what  he  says  in  i.  137,  with  examples  from  the  mental,  moral, 
and  political  sciences,  in  which  his  expcrience  was  so  rich. 
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histanticu  Divortii:   Instantiae  Januae:   Instantiac  Citantes: 

Instantiae  Viae :  histantiae  Supplemcnti :  Instantiae  Pcrsc* 
cantes :  Instantiae  Virgae ;  Instantiae  Curriculi :  Doses 
Naturae:  Instantiae  Luctae :  Instanticu  Innuentes:  Instantiae 
Polychrestae :  Instantiae  Magicac.  Usus  autcm  harum  ifutan- 
tiarjon/in  quo  instantias  vulgares  excellunt,  versatur  in  gcnere 
aut  circa  partcm  informativam;  aut  circa  operativam ;  aut 
circa  utramque.  Atque  qiioad  informativam,  juvant  illae  aut 
sensum,  aut  intellcctum.  Scnsum,  ut  quinquc  Instantiae 
Lampadis^^ :  intcllcctum,  aut  accelcrando  cxclusivam  formac, 
ut  Solitariae ;  aut  angustiando  et  propius  indicando  affirma- 
tivam  formae,  ut  Migrantcs,  Ostcnsivae,  Comitatus,  cum 
Subjunctivis  ;  aut  erigendo  intellcctum,  ct  duccndo  ad  gencra 
et  naturas  communes;  idque  aut  immediate,  ut  Clandestinae^ 
Monodicae^  Focderis ;  aut  gradu  proximo,  ut  Constitntivac ; 
aut  gradu  infimo,  ut  Conformes;  aut  rcctificando  intellcctum 
a  consuetis,  ut  Deviantes ;  aut  ducendo  ad  Formam  Magnam, 
sive  Fabricam  Universi*'^,  ut  Limitaficae ;  aut  cavendo  de 
formis  et  causis  falsis,  ut  Crucis  et  Divortii.  Quod  vero  ad 
Operativam  attinet ;  illae  practicam  aut  designant,  aut  men- 
surant,  aut  sublcvant.  Designant  aut  ostendendo  a  quibus 
incipicndum,  ne  actum  agamus,  ut  bistantiae  Potestatis ;  aut 
ad  quid  aspirandum,  si  detur  facultas,  ut  Innuentes:  men- 
surant  quatuor  illae  Mathematicae"'^ :  sublevant  Polychrestae 
et  Magicae. 

Rursus  ex  istls  instantiis  27,  nonnuUarum  (ut  superius 
diximus  de  aJiquibus)  faclcnda  est  collectio  jam  ab  initio,  nec 
expectanda  particularis  inquisitio  naturarum.  Cujus  gcncris 
sunt  instantiae  conformcSj  vionodicae^  deviantesy  limitaneae^ 
potestatisy  jannae,  innuentes^  polychrestae^  magicae,  Hae  euim 
aut  auxiliantur  et  medentur  intellectui  et  sensui,  aut  instru- 
unt  praxin  in  generc.  Reliquae  tum  demum  conquirendae 
sunt,  cum  confidemus  tabidas  cornparcntiae  ad  opus  intcrpretis 
circa  aliquam  naturam  particularem.     Sunt  enim   instantiae 


^  See  Aphs.  38-4^ 

••  That  is.  the  itoir^or.  Cp.  Aph.  30:  'optime  enim  indicant  composi- 
tioncm  et  fabricam  rcrum.* 

^"  Namely,  the  Instantiac  Virg.ie,  Instanti.ie  Curriculi,  Instantiae  Quanti, 
and  Instantiae  Luctac. 


L 


588 


NOVUM  ORGANUM. 


praerogativis  istis  insignitac  ct  donatae  animae  instar,  intervul- 
gares  instantias  comparentiac ;  et  ut  ab  initio  dixiraus  "*,  paucae 
illarum  sunt  vice  multarum  ;  quocirca  cum  tabulas  conficimus, 
illae  omni  studio  sunt  investigandae.  et  in  iabulas  referendac. 
Erit  etiam  carum  menUo  necessaria  in  iis  quae  sequuntur. 
Praeponendus  itaque  erat  earum  tractatus.  Nunc  vero  ad 
adminicula  et  rectificationes  InductioniSy  et  deinceps  ad  con* 
crcta"'^,  et  latentcs  proccssus^  et  latentcs  schematismoSy  et 
reliqua  quae  Aphorismo  21.  ordine  proposuimus,  pergcndum  ; 
ut  tandem  (tanquam  curatores  probi  et  fideles)  tradamus 
hominibus  fortunas  suas,  emancipato  intcllectu,  ct  facto  tan- 
quam  majore  :  unde  necesse  est  sequi  emendationem  status 
hominis,  et  ampliationem  potestatis  ejus  super  naturam ". 
Homo  enim  per  lapsum"^*  et  de  statu  innoccntiae  decidit,  et 
dc  regno  in  creaturas.  Utraque  autem  res  etiam  in  hac  vita 
nonnulla  cx  parte  reparari  potest ;  prior  per  religionem  et 
fidemj  posterior  pcr  artes  ct  scicntias.  Neque  enim  pcr 
maledictionem  facta  est  creatura  prorsus  et  ad  extremum 
rebellis.  Scd  in  virtute  illius  diplomatis,  In  sudort  vultus 
comedes  pancm  tuum,  per  labores  varios  (non  per  disputationes 
certe,  aut  per  otiosas  cercmonias  magicasX  tandem  et  aliqua 
ex  parte  ad  panem  homini  praebendum,  id  est,  ad 
usus  vitae  humanae  subigitur. 


Finis  Libri  Secundi  Novi  Organi. 


^*  See  Aph.  aa. 

^  As  I  have  already  observed  in  a  note  on  Aph.  31,  *ad  concreta '  secms 
to  answer  to  ihe  'Variatio  Inquisitionis  pro  Natura  Subjecti'  of  that 
Aphorism,  and,  perhaps,  'Latenles  Processus  et  Latentes  Schematismi  * 
to  the  *  Dcductio  ad  Praxin.'  ' 

"  These  words  are  probably  meant  to  correspond  with  the  opening 
words  of  the  Preface  to  the  Instauratio  Magna:  '  De  statu  scientiarum, 
quod  non  sit  foelix  aut  majorem  in  modum  auclus;  quodque  alia  omnino 
quam  prioribus  cognita  fueril  via  aperienda  sit  intcllectui  hununo,  et  alia 
comparanda  auxilia,  ut  mens  suo  jure  in  rerum  naturam  uti  possit.' 

'*  Cp.  De  Augm.,  lib.  i.  (E.  and  S.,  vol.  i.  p.  465),  Preface  to  Instauratio 
Magna  (p.  164),  and  Valerius  Terminus  (E.  and  S.,  vol.  iii.  pp.  317-8»  >")• 


[In  the  Original  Edition,  there  here  follow  the  Farasceue  ad 
HisTORiAM  Naturalem  kt  Exferihentalex,  and  the  Catalogus 
HisTORiARUM  Particularium,  Secundum  Capita,  refeired  to  on  pp. 
296-7,  and  elsewhere.  These,  though  of  some  mterest,  I  have  not 
thought  it  necessaiy  to  reproduce.] 
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—  mathenuiticians,  their  obstinate  ad- 
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36.     But  cp.  xi. 
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Canse,  as  the  equivalent  of  Form,  56- 
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Causes.  AristotIe's  four,  53,  54. 
— ,  Plurality  of,  63. 
Childrey,  Dr.  Joshua,  115,  116. 
Chillingworth,  49, 
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—  Paradoxes,  45, 

—  Religion,  argument  grounded  on 
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origin,  ai,  33. 
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47- 
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Cogitata  et  Visa,  6,  7,  14,  143. 

Cogitationes  de  Natura  Rerum,  11. 

Colour,  canses  of,  41. 

Comets,  prediction  of,  40. 
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30-36 
Copemicans  before  Copemicus,  31. 
Copeniicus,  30-36. 
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III.  113. 
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Cudworth,  133.  134. 
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Dates  of  the  leading  cvents  in  6acon*s 

life,  and  ofthe  first  publication  of  his 
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passim. 
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tion  of,  130. 
Definitio  vera,  Form  described  as,  56. 

.«;7- 

Delambre,  referred  to,  33,  and  other 

places. 
De  Maistre,  136,  137. 


Democritus,  45,  46. 

De  Morgan,  Professor,  refeired  to,  31, 

3»' 
Descartes,   36,  67,  98,  99,   101,    102, 

i»3. 
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107. 
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Lasson's  monugrnph  on  Bacon,  139. 
Law.  uscd  as  an  explanation  of  Foim, 

Leibnitz.  36,  fo8,  100. 

Lever,  principles  of  tnc,  25. 

Lcvity,  positive,  Bacon's  beUef  in,  aS, 

39. 
Lcwcs,  Mr.  G.  IL,  rcferrcd  to.  68,69. 
Libri.  rcfcrred   to,    91,  92,   and  else- 

wherc. 
Licbig*s  attack  on   Bacon,  10,  ia-14, 

140.  141. 
Light,  Velocity  of.  40. 
Locke,  anticipations  of  by  Bacon,  ao, 

49.  5»<  53.98.  "37. 

—  charactcr   of  his  studics  at  Oxford, 
117. 

Logarithms,  13,  24. 
Logic  and  Elhics  distinguished,  18,  ao. 
Logical   Mcthod,  it«  fundamcntal   cha- 
raclcristics  ihc  same  in  all  subjecls, 

97. 
Lumen  riaturac.  19. 
Lucher,  Bacon  comparcd  with,  125. 
Lydiat.  Thomas,  33. 

Macaulay,  referrcd  to.  47,  128. 
Macl.iurin,  115,  ix>,  iJi. 
Mftcstlin,  33. 
Magnelism.  Bacon^s  refcrenccs  to.  43. 
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^^^^H           Material  Canse, 

Oxford.  cvidence  of  scientific  interest  in. 

^^^^1            Material  Causes,  ArUtotle's.  5.1.  54* 

A.D.  1671.  118. 

^^^^H            Materialistic  tendency  of  BacoD's  writ- 

^^^^^H                ings,  rcal  or  supposcd,  1 7. 

Palmer,  Herbert,  45. 

^^^^H            Mathematic!».  Bacon's  defeclive  know* 

ParaceUus.  26,  29,  79,  80,  92,  95. 

^^^^H               ledge  of.  23.  34.  1331.  124. 

Paradoxes,  Christian.  45. 

^^^^H           Matlfaew  Toby's  letter  to  Bacon,  107. 

Parasccue  ad  Historiam  Natunilem  el 

^^^^^H            Merficnnc, 

Experimentalcm.  9. 

^^^^H           Metaphysical  questions,  6acon*s    atli- 

Pnrtis  Secundac  Delincatio,  6,  7,  S,  I43. 

^^^^^H               tude 

Pascal.  52. 

^^^^H          Metaphysics,    Bacon*s    recognition    of 

Patridus.  36,  33.  83,  94. 

^^^^^H                Final  Cau!>cs  in,  63-67. 

Pal(ison's  Casaubon.  xi.  xii. 

^^^^H            Method  of  Kxclusions,  59-^3. 

I'ecatiarities   of  Bacon's    Method  and 

^^^^H           Mill,  J.  S„  referred  to.  62,  and  otfaer 

TeaclMng,  85. 

^^^^H 

Peiresc,  102,  103, 

^^^H           Milton.  34. 

Pemberton,  a  witness  to  Bflcon*5  influ- 

^^^^H           Mirandula  (Picus).  St. 

encc  on  Newlon,  119.  ijo. 

^^^^H           Montucla.  referred  to,  104,  and  otber- 

Pcrcepiion  and  Sensc,  Bacon^s  distinc- 

^^^^^H 

tion  bclween,  18.  19. 

^^^^B           Moral  Philosophy.    See  Ethics. 

Phaenomena  Univcrsi.  9. 

^^^^^H            Moihuf,  109,  110. 

—  Iract  publisbed  by  Grater  with  ihis 

^^^^H           Mosheim. 

trtle,  10. 

^^^^H            Motion  of  Falling  Bodies.  35. 

PhHosophicat  opinions,  Bacon's  general. 

^^^^1            —  of  Frojectiles,  38. 

14-22. 

^^^^H           —  Peripaietic  doctrine  of.  how  far  ac- 

Philosophy,  Bacon'sinfluenceon,  97-99. 

^^^^H                cepted  by  Bacon,  18,  39. 

Physics,    Bacon's    rejection    of    Final 

Causes  in.  63-6S. 

Plato.  55.  86. 

^^H                   Napier's  Logarithms,  23,  24. 

Playfair*s  Dissertation,  referred  to,  36. 

^^H                    Napier,  Macvey,  his  essay  on    Bftcon 

But  cp.  xu 

^^H                        referred  to.  27. 100.  and  other  places. 

Playfer,  Dr..  of  Cambridge.  13-I4. 

^^H                     Nalnral  Thcotogy,  46,  66,  67. 

Pluifllity  of  Canscs,62. 

^^H                    Nature.  combtned  unity  and  raricty  in. 

Poetry,  Bacon's  tendency  to,  137. 

^H 

Pomponatius.  75. 

^^m                   —  neces&ity  of  studying,  5.  and  passim. 
^^H                   —  simpUcity    ascribed   to   by  Bacont 

Poru  ^Bapiisia).  25.                            ^^ 

Pouchet.  rcferred  to.  8S.                          ^^^H 

^H 

PraclJcal  aims  of  Bacon,  127.                ^^^H 

^^H                   —  divine  plan  in,  65-67. 

Praerogaliv.ie  Inslantianim.  60.  131.           ^H 

^H                   Newton,  37.32.36.  38. 39,  41.  T05,  126, 

Pratse  of  Knowlclge.  quotcd,  34,                 ^H 

^H                        130.  13S.    Cp  xi. 

Precession  of  ihe  Equinoxe*  »5.                  ^| 

^^H                    —    qncstion    as   to    Bacon's   inflaence 

Principiis  atqucOriginibus  (DcV  II.            H 

^^1                       upon,  119-124. 

Prodromi  sive  .\nIicipationc5  rhiloso-      H 

^^H                     Nizolius,  Ho,  81. 

phiae  Secundae,  1 1.                                       ^| 

^^H                     Novum  Organum,  bibliography  of  thc. 

Projcctiles.  motion  of,  aS.                              ^| 

^H 

Providence,  Divine,  45,  46.  64.                      ^| 

^^H                     —  date  of  its  composition  and  publi- 

Psychology,  Bacon's  opinions  on.   16-      H 

^^H                                      9. 

^l 

^^H                     —  was  it  written  in  Latin,  12-14. 

Pcolecnaic  System,  35.                                  ^H 

^^H                  —  objcct  of  the,  5. 

Puffendorf,  108.                                      ^^H 

^^1                   —  its  relation  to  the  more  important 

^^^^1 

^^H                       of  Bacon's  othcr  philosopbical  works. 

Raleigh.  account  of  Atheism.  133.       ^^^B 

^^1                               6-13. 

Ramus.  33.  81-83,                                           ^H 

Rawley.  Dr..  hb  lives  of  Bacon.  9.              ^^ 

^^H                     Otdenburg.  T13,  114. 

—  his  edition  of  the  Sylva  Sylvamm,       H 

^^H                   Ontological  questions.  Bacon'5  attitude 

10. 11. 29. 141.                                    H 

^H 

—  rcferred  to,  45.  106,  I43.  asd  olher      H 

^^H                   Opponents  of  Bacon.  133-141. 

placcs.                                                         ^l 

^^H                     O^bom,  Franci£,  his  Miscellany,  133, 

Realism.  41.                                                   H 

^^H                    Oxford,  Univo^sity  of,  ils  testimony  to 

Rcda[{>ulto  Philosophiarum,  8.                      ^| 

^^H                        Bacon'&  merits,  101. 

Reformera,  their  hostility  to  AristoUe.       H 

^^H                  —-  £acoo'5  inBucnce  on,  ii6-]iB. 

■ 
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Refraction.  41. 

Specie*s  crilicism  of  the  doctrine  of,  41 .                ^^^H 

Reinhold,  33. 

Speclding's  Letters  aiid  I.ifr  of  Bacon,                      ^^k 

Rcligious  opiaions*  Bacon'»,  43-53. 

referrcd  to,  pasfeini.                                                        ^H 

—  loleration,  47-49. 

Spinoza,  99.                                                                    ^^k 

R^musal,  Dc,  referred  to,  iB.  43.  utd 

Spirit,  proiKJsed  as  the  designation  of                      ^| 

passim. 

the  Seusible  Soul.  17.                                                 ^| 

Rcnaiwancc.  chaiacter  of  the  opposi- 

-—  Bacon'&  speculations  on,  36,  29.                              ^| 

tion  ftl  that  limc  to  ihe  aulhority  of 

Spral.  Bishop,  iii,  117.                                                    ^| 

Arisiolle.  74.  75. 

Stevinus,  35,  33.                                                             ^| 

Revisions.  succcssive.   of   thc   Novnm 

Slewart,  Dugald,  rcferrcd  to,  68,  and                      ^| 

Organum,  J42,  143. 

olher  places.                                                              ^| 
Stiibbe,  br.  Hcnry,  134,  135.                               ^^^H 

Rheticui,  31,  33. 

RiccitiU.  33 

Supcrstition,  worsc  ihan  Alheism,  fo,              ^^^H 

Richard  of  St.  Victor.  88. 

^^H 

Romanism.  49.  50,  51. 

Superstitious  fancies  of  Bacon  in   thc                    ^^| 
Sylva  Sylvarum,  29,  30.     Cp.  xi.  xii.               ^^^H 

Ross,  Alexander,  133. 

Rotation  of  thc  hcavens,  dlrectJon  of 

Syllogism.     Sce  Deductive  Rcasoning.               ^^^^| 

Ihe.  40. 

Sylva  Sylvarum,  9,  10,  11,  34,  39,  30,              ^^^H 

Royal  Socicty.  foundalion  of,  suggestcd 

III,  139.14».                                       ^^H 

by  Bacon's  Ncw  Atlanlis.  11. 

Sympaihy  aiid  Antipathy,  Bacoa's  no-                    ^l 

—    Bacon's  inHuence    on    Ihc    earlier 

tions  on,  30.                                                               ^^k 

toemberaof,  111-116. 

Synlhcsis  and  Analj-sis,  Newtoa's  use                      ^| 
of  the  words,  121,  123,                                       ^^^H 

Saint-Hilaire.     Sce  Hilaire. 

^^^^1 

Salisbury.  John  of,  71.  73,  87,  88. 

^^^H 

Savanii,  Jaumal  dcs,  103. 

'  Tables.'  Bacon*s.  60,  131.                                   ^^^B 

Savilc,  Sir  H.,  141,  14». 

Tartalca,  28.                                                                      ^H 

Scala  IntcUccLus  sive  Kilum  Labi,'rinlhi, 

Taylor,  jeremy,  49.                                                   ^^^^| 

II. 

Tchihatchcf,  M.  de,  141,  I42.                               ^^^H 

Scholasticism,  51,  53,  59. 

Telcsius.  his  doctrine  on  the  Soid,  16.                ^^^^| 

Scicncc,  IJacon's  influcnce  on,  ioo-]i8. 

—  rcferred  to,  83.  93,  94.                                               ^H 

Science  and  Theology,  separaiion  be- 

Temporis  Partus  Masculus,  7,  8, 14,  34.                    ^^k 

t*cen,  advocaled  by  Bacon,  43.  44, 

—  Partus  Maximu^,  6.                                             ^^^^| 

5» -53- 

Tenison,  Abp.,  his  testiraony  to  Bacon              ^^^^| 

Scicntia  Activa,  u,  u. 

baving  wmten  tbe  Novum  Organum              ^^^^| 

Scientific    atlainments    and    opinions, 

^^^^H 

Bacon*B.  2J-43. 

—  his  Baconiana,  passim.                                    ^^^H 

Sciipiurc,  authority  of^  5»,  53. 

Testimonies  lo    ihe  Vnlue  of  B.acon'»                      ^^| 

Seneca,  40.  <>o. 

Method  and  lo  his  influence  on  the               ^^^H 

Scn*c  aiid  Perception,  Bacon's  distino- 

l'rugrcss  af  Sdence,  100-124.                           ^^^^| 

lion  bctwcen,  18,  19. 

Thema  Coeli.  7,  il,  35.                                        ^^^H 

Sententiae  duoclecim  de  Interprctadone 

Theology,  46,  47.                                                     ^^^^| 

Naturae,  7,  14. 

Theology  and  Scicnce.  thc  separation              ^^^^| 

Scverinus,  M.A.,  84. 

betwcen,  advocaled  by  Bacon,  43,  44.             ^^^H 

-  P..  84.  93- 

^^H 

1 

Shaftcsbury.  his  ethical  theory  antici- 

Thermomeler,  invention  of,  43.                             ^^^H 

pated  by  Hacon,  20,  31. 

Tidcs,  influcnce  of  the  moon  0«,  40.                       ^^^B 

Sigwart,  ri.'ferred  lo,  12,  140. 

Silcnce  of  authors  in  ihe  seventeenth  cen- 

Tolcralion.  47-49.                                                            ^H 

». 

Transformation.   Sec  Transmutability.                       ^H 

tury,  wilh  rcfcrcnce  to  thc  works  of 

Transmntability   of  the  Elcments,    36,                       ^H 

1 

conlcmporary  or  recent  writcrs,  133. 

37.                                                  ^^H 

Socrates.  his  induction,  86. 

—  of  mctals,  27,  38.                                                ^^^H 

Sorbiere,  M..  103. 

—  of  bodies  tn  general,  27.                                 ^^^H 

Soul,  Faculties  of  the,  17,  18. 

Triad  of  Paracelsus,  39.                                           ^^^H 

—  Imniorlahiy  of  ihc.  46. 

Tycho  Brah^.  33.                                                  ^^^H 

—  Bacou  a&serts  the  duality  of  the,  16^ 

—  Scnsible  or  Produced,  composed  of 

Tyndall,  Profei^sor,  referred  to,  42,  43.               ^^^H 

^^1 

air  and  flame.  17. 

Ueberwcg.  referred  to,  86,  87.                             ^^^| 

—  Rational,  substancc  of,   to  be  en- 

Unity  in  Rctigionf  Bacous  sealimenls              ^^^H 

quired  in  Theology,  17. 

on,  47-49,                                                               ^H 
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Universities, 
116-X18. 


Baccm^s  influence  on  the, 


Valerins  Tenninns,  6,  7. 

Valla,  Laurentius,  75,  76. 

Valae,  present,  of  Bacon's  logical  works, 

128-1331. 
—  edacational,  of  the  Novum  Orga- 

nam,  129. 
Vanzelies.  De,  referred  to,  43. 
Venturi,  J.  B..  his  account  of  the  MSS. 

of  Leonardo  da  Vinci,  91,  92. 
Vico,  X07,  X08. 
Victa,  33. 


Vinci,  Leonardo  da,  91,  93. 
Vivis,  Ludovicus,  77-79.  9»»  155- 
Voltaire,  39,  104,  105,  136. 

Wallis,  Dr.,  iix,  iia. 

Walton,  Isaac,  100.  loi. 

Water,  experiment  on  the   com|Hessi- 

bility  of,  41. 
Whewell,  Dr.,  referred  to,  passim. 
Windmills.  experiment  to  ascertain  the 

cause  of  the  motion  of.  35. 
Wood.  Antony,  referred  to,  passim. 
Wordsworth's  Scholae  Academicae,  xi. 
Wotton,  Sir  H..  100,  xoi. 
Wright,  Edward,  33, 
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«*«  Words  whicb  occur  in  thc  Tcxt  only,  or  both  in  the  Tcxt  luid                   ^^^H 

Notes,   arc  priated  in  Roman  typc;    thosc  which  occur  in  thc                    ^^^^| 

Noles  oniy,  in  Italics, 

^H 

Abscissio  inflniti,  4J2. 

Aer  rotatio  ejus,  451-a.                                    ^^^H 

Abstracta,  mcaiiing  ofthie  word,  aoi. 

•—  subter  aquam  nsccndit,  452-3.                         ^^^H 

—  non  cst  flamrna  acccnsa,  477.                           ^^^^| 

—  pemidosa,  3^:. 

Abslraclion,  work  of,  233. 

—  extensio  ejus  in  ovis  vitrels,  51 1  -2.                ^^^H 

Academia  Nova,  206-7.  ■'•19-5°'  ^^^- 

—  non   subito    transit   poros    vasorum               ^^^^| 

Acatalcpsia.  175.  181,  ao6,  207,  248-50, 

soHdiorum.  538.    See  also  Air.                     ^^^H 

262.  314. 

Aeri/orm  Jlmd\  capable  0/  U^ue/aciion,               ^^^^| 

Acetum  forte,  358,  37.1-4- 

390400.  418.  445.  565.  ^^H 
AeschintH  de  Alexaiidro  Magno  dtcLum,                    ^^| 

Acoita  de  fluxu  et  refluxu  maris,  460-1. 

Achniim,  487. 

395-                                                                          fl 

Actio   naturalis,   ct    natura    corporea. 

Aeichylus,  referrtd  to,  37S.                                       ^^^H 

479^1. 

Actemitas,  219.                                                    ^^^^| 

1              —  unius   aliam    non    magnopere   im- 

—  quomodo  dcHuxerit,  219.                                ^^^H 

pedit,  504. 

Actemum  aut  Incomiptibile.  445.                             ^H 

1             ActusFurus.J24,i37.363.340.39i.5S6. 

Aethtopia.  259.                                                     ^^^^| 

1              Acus  uauticac  iuvcutio,  307-8,  380. 

Actna.  375.                                                           ^^^M 

—  verticilas,  469-70. 

Aflectus  intellectum  tingunt,  3j|.                       ^^^^| 

Adanuon,  Mr.,  re/trred  /0,  304. 

Affiniiy  o/bodits,  347.                                               ^^^H 

1                AdkesioH,  attraction  0/,  I47,  528-9. 

j              Adminicula  luductiunis.  406.  503.  505. 

Affirmativa  vulgo  potiora  quam  n^a-              ^^^^| 

tiva.  316-7.                                                       ^^^H 

Admiratio,  proles  raiitatis.  4^0. 

—  formae,    aii^ustatur    per    Iniitantias                    ^^M 

Advancetrunt  0/  Learrting    re/erred    to. 

miErantcs,  4I0.                                                      ^^^H 

passim.    Bacon  refets  to  it  bimself. 

—  per  Instantias  comitatus,  444.                        ^^^^M 

P-  3'7- 

Africa,  259.  431.  461.                                             ^^^H 

!              Aegypiii    rerum    inventoribus    divini- 

Agricola,  Georgtm,  573.  578.                                  ^^^^| 

tatcm  tribucrunt.  iOo. 

Air    as   a   conductor    of    bcat.    368-9,               j^^^^| 

—  sacerdotis  vaticinium,  258. 

^^H 

Aequalttalem,  intellcctub  humanus  sup- 

—  bas  no  weight,  according  to  Bacoo,              ^^^^| 

pouit  nmjorum,  quom  invcnit,  214-6, 

^^H 

225- 

—  elasticity  of,  51 1-2.  564.                                 ^^^H 

Acr  non  rarissimum  omnium  corporumj 

—  prcssure   of   the    atmospherc»   512,              ^^^H 

'»3.            .                      ,    , 

534-6. 557.  563.                                             ^^H 

—  suscipit  caloremi  si  concludatur,  356, 

—  pump.  560.                                                       ^^^^H 

367- 

Albedo  quid  sit.  4I 1-3.                                            ^^^H 

—  de  concluso  inquircndum,  368. 

Albertui  Magnus,  448,  560.                                                 ^H 

—  attritus  non  gcncrat  sdnlillas,  369. 

Alchymi-itae,  1S8-9,  3S0,  281,  382,  436,               ^^^M 

—  facillime  cxcipit  ct  rccipit  calorem, 

5S6.    Sec  also  Chymtci.                                   ^^^^| 

386-7. 

—  ex  reformatis,  573.                                              ^^^^| 

—  ejus  dilatatio.  387,  394,  400. 

Alembica.  574.                                                          ^^^^| 

—  cjus  mcdia  rejjio  frigidissima.  431. 

Alcx.iiider  Magnus,  jSj,  395,  396,  297,  ^^^^| 
Alphabct  of  Naturc,  3»  7-8.                                  ^^H 

—  Instantia  coni>istcnti  hostiliti,  445. 

6oo 
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Alphabetam  nullam  in  r^iio  Sinarum, 

379. 
Alteratio.  325. 
Amadicius  de  Gallia,  283. 
Ambitio.  e)us  genera,  330. 
Analogia  bomiais,  non  analogia  oni- 

versi,  170,  311,  497. 

—  Teterum,  nova  intelligentnr  ex,  305. 

—  meaning  of  the  word,  3H. 
Analogy.  False,  214,  358,  428,  535. 

—  discoveries  originating  in  the  bold 
use  of,  214,  234,  425  sqq. 

Anatomia  corporum  organicorum  com- 

mendatur,  34S. 
Anaxagoras,  231,  338. 
Andes.  359. 
Angelis  fortasse  competit  formas  im- 

mediate  nosse,  389. 
Animae  humanae,  quale  genus   Aris- 

toteles  tribuerit,  236-7. 
Animalcula  a   putrefactione  generata, 

377.  49=>- 
Animalia  omnia  mtenus  calidai  357, 

37'.  378-9. 

—  penecta  et  imperfecta,  498-9. 
Anticipationes  Naturae  or  Mentis,  165, 

184,  202-5. 
Antipathiae  rerum,  280,  538-40,  575, 

580. 
Antiperistasis.  371,  432,  538-9. 
Antipodes  qui   primi  asseruerunt,  im- 

probi  habebantur,  285-6. 
Antiqui,  quam  exiguam  mundi  partem 

noverant,  258-9. 
Antiquiores  ex  Graecis,  181. 
Antiquis  constat  bonos,  183,  304,  333. 
Antiquitas,  nimia  ejus  reverentia  ho- 

mines  a  progressu  in  scientiis  detinuit, 

275-8.  ,       , 

—  safcuU  juventus  mundt,  guofeJf  276-7. 

—  opinio  de  ea,  vix  verl>o  ipsi  congrua^ 
276-7. 

Antiquitatis  admiratio,  228. 
Antitypiae,  motus,  523. 
Anioninus,  Marcus,  quoted,  491. 
Aperturae,  500,  529. 
Aphis,  the  insect,  570-1. 
Aphorismi.  quid  sint,  281. 
Apis  et  philosophiae  similitudo,  393, 
Apogaea  et  Perigaea,  380-1. 
*Av6ppoiai,  doctrine  of,  504,  516. 
Apotheosis  errorum,  243. 
Aqua  salsa  coruscat  nocte,  365. 

—  balneorum  naturalium,  367. 

—  fortis,  372-3. 

—  regis,  ib. 

—  aegre  patitur  compressionem,  512-3, 
,564. 

—  corruptio  ejus,  521. 

—  attractio  sursum,  523-4,  563-3. 

—  non  intrat  rimas  minores,  528,  563. 


Aqua  parum  tepida  fadlios  conglad- 

atur,  568. 
Aquae  condensatio  tn  gladem  et  cr>'5- 

tallum,  527. 
Aquinas,  quoted,  523. 
Arabes  quae  addidemnt  in  sctenti^  non 

magni  sunt  momenti,  256,  267. 
Arbor    stillans,    in    insulis    Terceris, 

569-70. 
Arbores  inflammabtles  potisiimum   in 

regionibus  frigidis,  364. 
Arc^eus  faber  Paracelsi,  541-2. 
Argenti  vivi  et  auri  pondera  comparata, 

415-6. 

—  vivi  comparatio  cum  pulvere  pyrio, 
476. 

—  vivi  cum  auro  coitio,  536. 

—  mortificatio,  539. 
Argentum,  342. 
Aristopkanes,  cUedy  284-5. 
Aristoteles     naturalem     philosophiam 

logicae  mandpavit,  225-6,   336-40, 
294. 

—  sophisticus,  236-40,  357. 

—  magis  realis,  non  nominalis,  339. 

—  experiratiam  non  rite  coosuluit,  240. 

—  ejus  De  Animalibus  Ubri,  ib. 

—  ejus  ProUemaia^  240,  360,  581. 

—  more  Ottomanorum  caeteras  philo- 
sophias  truddavit,  248-9. 

—  levis  et  inutilisejusphilosophia.  358. 
364. 

—  consensus  in  philosophia  ejus,  264-5. 

—  Alexandri    Magni    opibus    adjutus, 
297. 

—  causam      generationibus     attribuit, 

449-. 

—  arbiter  naturae,  449. 

Aristoielis    commentum    de    comelis, 

451- 
Anstotle    referred    to    in    the    notes, 
passim. 

—  his  tendency  to  theorise,  238, 
Aromata,  357-8,  373. 

Ars  non  est  naturae  contraria,  383. 

—  quale  benefidum  hominibus  coatulit. 
328-31. 

—  miracula  ejus,  436. 
Artes  hberales,  379. 

—  mechanicae.    See  Mechanicae  ftTtes. 
Arturus  Biitannus.  282. 

Asia  antiquis  fere  incognita,  259. 
Assimilatio,  540-3. 
A^trolabium,  485. 
Astronomia,  370,  279,  289. 

—  Physica  et  Formalis,  467, 
Atalantae  pomum  aureum,   173,   355, 

314- 
Athenae,  artium  mater.  339. 
Athenaeus,  referred  to,  581. 
Athos,  360. 
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At'anticum  mare,  29J,  453,  461,  509. 

Bmn,  Prc/essor.   re/erred  to,    424,   490,                    ^M 

Allantis  in^^ula,  320. 

and  clscwhcre.                                                        ^M 

Adanti*  \,NtVf),  rt/trrtd  to^  pamm. 

lialnea  calida.  356.  367,  375.                                       ■ 

Alomi.  223.  238,  348.  350-1.  483. 

Baliieum  Mariae.  573.                                                ^M 

Auniclio.siveCailiocorporum,  418-20. 

Barbarorum  inundatio  impcril  Romaoi                  ^M 

Sec  also  Gravitas. 

naMiT\^mm,  264.                                                       ^H 

Atlraction,  J47. 

Btventza  EMfedition,  360.                                     ^^^^^ 

AttradioH  0/ Adhtiion,  247.528-9. 

Btirotneler,   an    txample    0/  an    osttmivt            ^^^^M 

Attriiione  excilatur  ijjnis,  356. 

and  a  travtUing  imUanct,  414,.                           ^^^^| 

1                     Augvitine,  re/emd  /0,  285,  360. 

—  Pascafs  experiment  with,  457-8.                        ^^^H 

Auri  proprictatc^,  345. 

BatiUus  Vtilentinus,  576.                                           ^^^^| 

—  productio.     Sce  TnLnsformatio  cor- 

Btckmattn'i   Htstory    0/   Jnvtntiom,    rt^           ^^^^M 

porum. 

/erred  lo,  306,  561-2,  and  cli^where.            ^^^H 

—  ci    fcrri    dissoluliones    comparatae, 

Bencdicta  sive  benigna,  hcrbae,  567.               ^^^H 

404. 

Jientham,  re/errtd  to,  277.                                        ^^^^| 

—  ct  argenti  ^ivi  pondem  comparata, 

BerkeUys  New  Tkeory  0/  Viiion,  486-7.             ^^^H 

415  6.  446. 

BernouiU,  John,  re/erred  to,  474.                           ^^^^| 

—  et  argenii  vivi  coitio,  536. 

Bibliothecac,  vana  libTorum  varietas  in          ^^^H 

Aurora  Bjrealis,  363. 

iis.  278-9.                                                       ^^^H 

Au&trale  roare,  461. 

Bombyciiii  fili  inveutio,  307.                             ^^^^| 

Aulhor  aulliorum  cst  Tcmpus,  278. 

Bonum  privatum  et  publjcum,  558.                 ^^^^| 

Amharitalis  nimia  rcvereniia.  276-8. 

liorgiac   de    exix:ditionu    Gallorum    in           ^^^^| 

—  noti  filja  ilicilur  veiilas  »7?». 

lt3li.im  dictum,  205.                                        ^^^^H 

Avcs    per    intcriora    maxiaic    caJidae, 

Boicovich.                                                              ^^^^M 

37y- 

BouilU/,  M.,  re/erred  lo,  pasMim.                          ^^^H 

Axes    rotanim     flammam    concipiuDt, 

^^^1 

35«. 

Bras&icB.  580-1.                                                     ^^^H 

Axiomata.     Note   on  raeaning  of  thc 

Browne,  Sir  T.,  re/errtd  to,   189,    499.           ^^^H 

word.  189  191,  cp.  432. 

^H 

Axiuraau    gencralis^ima,   quomodo    ct 

Bruta  multa  inventa  pcpcrerunt,  260.               ^^^^H 

qualia  inveiiicnda  suut,    169,    196-9, 

—  syllogizantia,  456.                                        ^^^^| 

247.  252,300. 

^^^H 

—  racdia.  194.  196,  197,  147,  25»,  300. 

^^^^1 

—  pauca  adhuc  ct  mata.  201. 

^^^H 

—  aiinime  geiieralia,  235,  300. 

Cahhalisis,  236,  24I.                                                   ^^^H 

-^  via  ascendit  ad,  300. 

Cadenliac  Dccliuatics  433.                                   ^^^H 

—  a   mclius  iiivcntis   quid   sperandum, 

C^esoipinus.  re/erred  to^  498-9.  518.                     ^^^^| 

300-1. 

Coesar,  Julius.  282.                                                ^^^^| 

—  iiuprcma.    nocionalia    et    ab^tracla. 

Caird,  Pro/essor,  his  work  on  tht  PhUa~           ^^^^M 

30'. 

^phy  0/ Kanf,  2ltf.                                           ^^^^M 

■- —  ad    axiomatum    inventionem    nova. 

Calidi    iiiqui&itio   dc   forma,   354  sqq.,           ^^^^| 

Induciio  appliumda  est,  Z^^~-^- 

414-5.  44^,  447-50,  494.  544.                                ■ 

—  eorum  probatio  facicnda  304. 

Calidnm    ad    sensum,   398,   and    elsc-            ^^H 

—  calholica  et  primaria,  346,  350.    Scc 

^^^^1 

albo  Puiitulatuui. 

—  ct  frigidum,  tcrtius  modus  operandi          ^^^H 

Axioms.  malhematical,  their  grounds, 

super  corpora  naturalio,  565  sqq.                  ^^^^| 

255- 

Calor  potcnlialis,  375-7-                                  ^^^H 

! 

—  coelestiura.  379-81.     See  also  Heat.          ^^^H 

Calorem    solis    et    ignii    toto    gencrc           ^^^H 

Babylonica  Naphtha,  50S-9. 

difTcrre.  opinio^  363,  aS^,  447.                       ^^^H 

!                    iJacchi  ct  Ccrcris  f.xcta,  279. 

Calorie,  394-5-                                                                   ^^^B 

Bacort,  Roger,  his  doctrint  0/  *  offtndieula^ 

Caloris     solis     et     igois     differentine                 ^H 

208. 

quatuor.  448  sqq.                                              ^^^H 

—  poisible  aUusim  /0,  370. 

—  conti-ariae  operationes.  489.                         ^^^H 

—  his  invtntiom,  482. 

—  definitio     secundum     Peripatelicos,          ^^^H 

Bacon,  Franci»,  judicjum  de  eo  fuluris 

.S32-.V                                                                    V 

teraporibus,  396. 

Calx  viva.    aqua    conspcrsa,    condfut            ^^^1 

—  i[>se  spei  causa,  310. 

calorem,  357,  371,  376-7.                               ^^^M 

—  sectam  non  condii,  312-3. 

Camoens,  quo'ed,  366.                                            ^^^^| 

—  non  particularium  est  largitor,  314. 

CampaneUa,  re/trred  to,  199.  aoo,   348,           ^^^1 

—  eircumiJancti  oj  Aii  dt(Uk,  374. 

4<^3-                                                    ^^H 
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^H                  Canada.  509. 

Circinus,  234,  320.                                     ^^^H 

^H                    Canicuk.  379-^1. 

^^B                  Caniculares  dies,  359,  379-81. 

Circuli  pcrfccti.  214.  466.  551.               ^^^H 

—  roLa.lionis,  45 1- 2,  464.                            ^^^^B 

^^H                     C:i]>hura,  381. 

Circumscriptio      humanac      potestati»         H 

^^H                    QapiUarity,  phenotruna   0/,   416-71   419, 

maliliosa.  3S3.                                              H 

^H                      507.  528-30»  535»  537-8- 

CtviHt  ns,  in  rcbus,  rautatio   ctiam   m        ^B 

^H                    Cardan,    referrtd    to^    498-9.    569-70. 

melius  suspecta.  289.                                    ^M 

^H 

Ci\ilis  prudenlia  ex  praescripLo  diffidit,         ^M 

^^H                   Carmina  lacilitu  discantur  qnam  proaa. 

291.                                             H 

^H 

Oarite,  Dr.  Samvel,  321.                            ^^^H 

^^H                    Canicades,  357. 

Clepsydra.  514.                                           ^^^H 

^^H                    Carpenter's   Menial  Phyuoiogy,  re/erred 

Coagulum  iaclis  544-5.                            ^^^H 

^H 

Coelestium  calor,  379-81,                                  ^B 

^H                    —  Phyiiotogy,  re/erred  to,  510,  533.  545, 

Coelum   itcllatum.    465-6,    4S4,    508,         H 

^^M                        aiid  clsewhere. 

516-7,  and  clscwhcre.                                      ^M 

^^H                      CaryophiUum,  4O9. 

Cocractcria  citius  cadavcra  consutnunt         H 

^H                   Castor  et  Pollux.  366. 

quam  lerra  pura,  377,                                      ^M 

^^H                    Calaractac,  453. 

Cogitala   et    Vua,   rtferrtd  /o   ij*   motm^         H 

^^H                   —  oculorum.  e^io. 

paiiim.                                                                     H 

^^H                    Calegoriae  Arialotclis.  3j6,  239,  340. 

Cogitattones  d«  nalura  rerum,  re/rrrtd  ta         H 

^^H                      Cato,  de  re  mstiea,  rt/errtd  /0,  580. 

in  Hotes,  474.  and  elsewherc.                          ^| 

^^H                    Cau!>abina,  nonnulla  non  aunt,  azo. 

Coheiion,/orce  0/.  416-8,  453,  5*7-8.              ^B 

^^H                    Causae    tinales    scicnlias    corrumpunt, 

Coid.     Sce  frigidum.                                         ^H 

^B                       ajo.  243.  339.    Cp.  558. 

CoMegiorum   instituta    progrcssuj    sci-        ^B 

^^H                    —  primae,  243. 

cntiamm  adwrsa,  288-^.                               H 

^H                    —  quatuor,  339. 

Colomhtf  LudotficQ  deUe,  485.                               ^| 
Color,  per  instanlias  solitarias  investi-         ^| 

^^H                   Causa^.  vcre  !»cire  est  pcr  causas  scire. 

^H 

gatio  cjus.  40S-ij.                                          ^fl 

^^H                   Causationes,  its  menning,  192. 

—  modiricaiio  imaginis  lucis.  409-13.           ^B 

^^H                    Causcs,  concurring  and  counteracting. 

—  initantia  foedcris  dc  visibili.  456-7,  ^^^B 

^H 

Columbus.  292,  311.                                 ^^^H 

^^H                    Causones,  378. 

Columnae  lucidae,  363.                              ^^^^| 

^^P                   Ccbus.  i6o. 

Cometac,  an  numcrandi  intcr  mcteom,^^ 

^^1                   Ccltac,  omncs  occidentales  nationes  sic 

36^-3. 

^^H                        api^clbiae.  259. 

—  sublimiores  vel  humiliorcs,  467-8, 

^^H                    Ceriointy  ajfbrded  by  the  Instantiae  Crucit, 

-^  direction  of  the  motton  of  comets. 

^m 

468. 

^^M                 Ccr>'isia.  279,  521. 

—  effectus  eorum  in  augendis  ardoribus. 

^H                  —  ejas  flos,  544-5- 

■»62-3. 

^H                  Cctc,  44G. 

—  instantiac  limitancae  inler  stcUns  ct 

^^B                  Chasmata,  363. 

caetcora  ignita,  437. 

^^H                     Chauvin,  Lexicvn  Philosophicum,  191. 

—  inslaiiliae  foedeiis  in  motu.  451, 

^^H                     Chernical  Tciti,  457. 

—  in^taiLliac  crucis.  464.  4*^7-8. 

^^M                    —  q^nity,  5^8-30,  and  clsewhere. 

—  commcntum  ArislotelisdeaJUgatione 

^^H                      Chemiitry,  Law  0/  definite  proportions  in. 

cometac  ad  astnim.  451. 

^H 

Comparentia  ad  intelleclum,  354. 

^^M                    Chiua.  461.  5^6-7. 

Compositio  et  Divisio,  326. 

^^B                   Chorda  movet  chordam,  535. 

Compressiones,  511-4.  524-6.  563-5. 

^^M                    Chrysippus.  257. 

Cotnte,  his  vndtie  limitation  0/  the  tmds  0/ 

^^M                  Chymici     philosophiam     constitueraat 

knawledge,  772. 

^^M                      phantasticam,  225-6,  474. 

CondiUac,  ci'ed,  333. 

^^H                    —  eorum  dt^mata,  24O. 

Conrutatioiium  nullus  est  usus,  nbi  de 

^^B                   —  in  auro  opcram  collocant,  354. 

piincipiis  disscutimus,  205. 

^^M                    —  eorum    induiitria   notmulla    pepcrit. 

Congelaiion,  568. 

^^M                        scd  forte.  260. 

Conscnsus  in  Arislotclc,  264-5. 

^^B                   — eorum  trias,  576-8.     See  aUo  Al- 

—  scientias  impedit.  159,  276.               ^^^H 

^^H                         chymistae. 

—                                                            ^^^H 

^^M                  Cicero,  referrcd  to,  190,  ai3,  ii6.  249, 

—  pessimum  augurium    ex    coosensiL^^^H 

^^M                      250.  264,  269,  and  elsewhere. 

165                               ■ 

^^B                    Cicindcla.  367. 

—  rerum  ad  distans.  441-2.                               ■ 

^^B                 Cinnamomum,  539. 

_ .  j 

INDEX  TO   THE  TEXT  AND  NOTES,              603             ^^B 

Conurvaiion  0/ Force,  Law  0/,  490- r. 

Dcfinitione^v,  ad  casct  divisioncs  faciunt                         H 

CoHStrviUori€s,  date  0/  iht  origin  0/,  448, 

instaiitiae  constitutivae,  425.                                         ^| 

Consis(entift  corporum,  283.  525. 

—  per  accidcns.  53^-3.  ^| 
Dennilions  of  natural  objects  and  quali-                       H 

—  fluiditati  oppoisita,  41 6-8,  444-5. 

Constantius  febiibas  coricptus  manum 

(ics   ouj^ht    to   rcst  011   prcvious  tn-                       ^^ 

'                 admotam  urebat,  378. 

duclions,  194.                                                                   H 

Contoctus  nppetitum  inesse  corporibus 

—  llieiT  diiTertnt  charactcr  ond  posilion                         ^| 

ad  inviccm.  J47. 

in  difierent  scicnces,  329,  230.                                      ^| 

Couleniplaiiones  particulares  adamant 

Dehmbre,  re/erred  to^  4^3,  485,  and  else-                         ^| 

homincs.  2^5-7, 

wberc.                                                                                ^l 

Contemplalionum    matena    viliosa    in 

Democritus,  ejus  schola,  333,  338.                                H 

philosophia  naturali,  245-8. 

—  de  figuris  atomonim  doctrina  eju».                       H 

OiHtinuity,  na  breath  0/ in  naturt,  195. 

338.  348.     ,                                                               ■ 

—  i.au.  0/.  347,  410.  434.  497-8, 

—  ejus  peregrinationes,  259.                                            ^| 

Controvcrsiae  sacpc  desinunt  in  vcrbis, 

—  vacuum  fnlroduxit,  351,  555.                                      ^^k 

»29. 

—  plaga  cjus,  452-3,  536.                                         ^^^H 

Conus  sivc  unio  radiorum  in  speculia 

—  perspicillis  visis  exsiluissct,  483.                       ^^^^| 

—  mstantiae  Dcmocriti,  503.                                ^^^^| 

comburenlibus.  384. 

—  crcctus  ct  invcrsus,  574. 

—  rcfcrrcd  to  in  notcs,  484,  490,  504,                ^^^H 

Coptrnican  ikeory,  1 98,  ^ao,  464-8. 

^^1 

Copeniicus.  466. 

Demonstrationes  potentia  quadam  phi-                ^^^H 

Copiae  opinio   inlcr   maximas    causas 

losophiae    ipsae    sunt    et    scientiae,               ^^^^| 

inopiac  csl,  157.  i8i. 

^^H 

Cor  Lconis.  379-^1. 

—  pravac.  251-3.                                                      ^^^^H 

Cordis  animalium  motus.  552. 

^  earum  rcdarguiio.  311.                                       ^^^^| 

Corpora  tangibilia  attritione  calescaDt, 

Detnostkenet,  re/erred  /0,  293,  32I.                                 ^^^H 

370. 

Densi  ct  rari  ncgotium.  quomodo  Aris-                      ^M 

—  caloriii  maxlme  sensillva,  37S  sq^. 

lotelcb  Iranscgcrit,  236-7.                                     ^^^^^ 

1            —  pncumatica     sivc     non     timgibilia, 

—  histona,  re/erred  lo  in  notet,  passim.                   ^^^^H 

493-4- 

Dcnsity  and  rarity,  Bacou's  doctrine  of,               ^^^^| 

Corporca    natura    et    actio    naturalis. 

^^^1 

479-81. 

Dentcs  in  aitimalibus.  430.                                 ^^^H 

Corporum  mistura,  494-5. 

Deo  compctit  formas  immediate  nosae,               ^^^^| 

Coruscationcs  non  urcntcs,  364. 

5»9-                                                                     ^^1 

Corvo,  fabula  de,  456. 

Descartes,  202,  2441  151.  270.  395.                             ^^^H 

Coittueai  elohd^,  ^l^. 

Deicriptio  Globi  ItOellectuaUs,  re/erred  to,                        ~^| 

Crcpusculi  causa,  472. 

paistm.                                                               ^^^^1 

Crocus  Martis,  571-3. 

Dcspcratio     progrcssibus     scicntianim                ^^^H 

CryttaUography,    diicovay  0/  laws    0/, 

obstaculum.  290-1.                                            ^^^^| 

4»  5- 

Destrueiis  Novi  Organi  pars,  311.                          ^^^^^| 

Cryslallum.  537.57»' 

Deus.abilloptincipiumsumeudum,  293.               ^^^^| 

Cupping,  450.  534.  563-3. 

Diagorai,  the  Atl.eiit,  216                                          ^^^^| 

Cyancus,  581. 

Dialcctica   vulgaris,  inutilis,  161,    182.                ^^^^| 

CycU$  in  httman  affdirs,  290-1. 

^^H 

1 

—  Arislotelis,  225-6,  236-40,  J94.                         ^^^H 

1             Daguin,  referred  fo.  528,  530. 

—  vitia  ejus.  251-3.     Sec  aiso  Logica.                ^^^^| 

Daniel  i^xii  4).  cjus  prophetio.  393. 

Diaphaneitas.  343.  411-3.  473.                             ^^^H 

Darunn,  Mr.,  re/errrd   /o,    244,   365-45, 

Diffcrcntiac  citius  a  quibusdam  notatae                ^^^^| 

1                   456.  456. 

quam  similiindincs.  227,  430.                             ^^^H 

De  A  ugmentis,  re/erred  to,  poMsitn. 

—  verae    (seu    Formac)    rcium,     263,                        ^^ 

1              Declinatio    magnclis,    470,    54S,    and 

■ 

'                elscwherc. 

—  quatuor  furmam  caloris  Umitanles,                       ^M 

1            Dccupla  proportio  clcmentis  imposita, 

399-404.                                                                      ■ 

2»5- 

Digby,  Sir  KenelnCs  Sympathetie  Powder,                         ■ 

1            Dcductiones  ad  pnixin.  406-7.  443. 

44^.  ."^Si-^.                                                               ^^B 

!             Deduettve    and    Inductiv»   Method§,  true 

Digges.  J^omat,  55S.                                                 ^^^^| 

retaiioH  0/,  301.  353. 

Dignitates,  meaning  of  wortl.  505-6.                   ^^^H 

—  their  relntion  in  different  iciencei,  229- 

Viogenes  0/  Apoitorua,  re/erred  lo,  491.                     ^^^^| 

30.  251,  294. 

—  Laertiui.  re/erred  /0,  pasiim.                                ^^^^M 

^_^     Definiiioncs  verborum  erroribus  medert 

Dionysii  Syracusaul  dictum  in    Plato-               ^^^^| 

^H         non  po&suDt,  212-3,  329-30. 

357.                                                                ^^H 
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^^H                   Dio«raiu  Cafti.  ijuoted.  319. 

Empirid  aut  dogmatid  adhac  s^^enliis       H 

^^H                  Discursus  ingcnii,  456. 

tractarenint,  293.                                              H 

^^H                   Disputatio  inquisitioni  vcntali&  adver- 

Empiricum     gcnus     philosophantimn.        ^| 

^^1                      sissima,  256. 

^33  4.  »40-«-                                  H 

^^H                    Dis;»cDsia    quanta    intec     philosophos, 

W^ia,  224,  237.                                                   ■ 

^H 

iFreAcxcicL.  224.  337.                                            ■ 

^^1                   Distoniia»,     ad    Bpatiosas,     operaatur 

Ephectici.     Sce  Sccptics.                                 H 

^^H                        odorcs.  soni,  &c.,  509. 

Kpicurtis  ititer  Sophistas  numcnndiis.        H 

^H                   DLitiltatio,  256.  279.  349,  494-5.  520< 

357-                                                                H 

^^H                    —  per  dtrscensorium.  401. 

EptcycUs  and    Eecetttrics,    TJm>ria    of.         ■ 

^^H                   Distribulio  Opcris,  166-76. 

H 

^^m                  Diumus  tclluris  motus,  au  vents  sit? 

Epiusia  substiuitia,  54X.                                       H 

^m 

Equus  sudans  luccm  cmittil.  365.                     H 

^^H                   Diviiia     mysteria     ct     oracula,     165. 

Enor,  FossibiUty  uf  UuivexKal,   302-3,         H 

■ 

H 

^^B                   Divmg-beth,  561-2. 

Eitorcs  diversi    commuQcs    aliqnaiido        ^M 

^^B                   Doctriuae  revolutiones  tres,  266-7. 

habcut  causas,  213.                                          ^M 

^^H                   Doctrinarum  duae  emanatioaes,  283-4, 

—  apothcosis  crroris  res  pessima,  342.          ^M 

^m 

—  causae  ejus,  266  s«^q.                                      ^M 

^^H                   Dogmatici  (sive  ralionales'),  293. 

—  temporis  praeteriti.  spei  argumenla        ^M 

^^H                   —  eos    damnando    Novutn    Orgauum 

in  futuTum.  293-3.                                        H 

^^H                         non   ad    acatalcpslam    rem    dciJucit, 

Kmctationes  flammanim,  356,  364.                 H 

^H 

Esdras.  2.  xiv.  10  cifed,  277.                               H 

^^m                   Dogmatism  of  some  preWous  schooU, 

Eisays,    Bacons,    referred   to,   498,    and         ^| 

^^M                       181,  24S-50.  aod  Ltsc-whcrc. 

clscwhcre.                                                      H 

^^H                    Dolur  iiumquam  sine  calore  reperitur. 

Essentia  tangibilis,  350.                                   H 

^m         » 374 

Ethica  scicntia  sccundom  noram  Tiam        ^M 

^H                    —  ejus  genera,  427-8. 

tracianda,  325-6.                                          H 

^^1                    Doses  Naturo^,  530. 

Eucaulepaia,  324.                                                ^M 

^^m                  Dracones.  314.  215. 

Europa.  iuter  eam  ct  InOiam  qnaniam        H 

^^H                     Dracuiiculus,  357. 

inlcr^it,  329.                                                 ^M 

^^B                      Drebbel,  361.  482,  562. 

Evereu'i  Ed.  of  DetchaHel,  530,                           ^M 

^^H                    DriHhvater's  Jj/e  0/  Gaiileo^  referred  to, 

Ex  nihilo  fit  nihi).  490-1.                               ^M 

^H 

Ejtceptiones,  quomodo  eas  tractavenint        ^M 

aotiqui.  324.                                                  H 

—  rcgnlanim  gcoeralium,  434,  444.               H 

^H                  Effidcns  (causa),   245,    339'4^    SS^f 

Exclusions,  Method  of   217.  252.  303,        B 

^^B 

3»  8.   321,    389-96.  405,  408.    410-       ■ 

^^H                     Elaiticiiy,  phenotnena  0/,  noticed,  247,511, 

H 

^H                534-6*  5^ 

Excrementa    in    se    noDnihil     caloris       H 

^^1                     —  o/air,  511-3.  564. 

babcnl,  357.  373.                                             ■ 

^^H                     Elcctrica  opcratio.  539. 

Exemplar  mundi  in  inteUectD  humano        ^M 

^^m                      Electricily.  velocity  0/,  4S0. 

fundamus,  332.                                                ^M 

^^^1                         —  communication  0/,  480^  549* 

Exempluni  nostrum  proprium,  510.               ^M 

^^M                   Elementa  quatuor.  215.  238,  a^,  34^ 

Expansio  secuodum  lotum.  394.  399,       H 

^H                          >44.  477- 

H 

^^m                     Elemcntares,  qualltates  primae.  243-5. 

—  sive  coilio  materiae   in  corporibas       ■ 

^^M                   Elementarii)  natura,  .v;i.  395.  404-5. 

respective,  490-4.                                         H 

^^M                   Elementj  ex  Forma.  Motus.  535. 

Expa.iision,  its  relation  to  tempcrature.        ^M 

^^H                  Elements.    traosmuubUity  oX.   540-1, 

39<)-400. 523.                                                H 

^H               565.567- 

Expcrientia,  uscd  asd^tvnp^,  I91.                ■ 

^^H                     Elcmcntum  ignis,  215.  231. 

Expcricntia    litcraU,    354,    399,    300,        ■ 

^^H                     —  quintum,  2156,  405.  471. 

304.                                        H 

^^M                     £1cpha«,  434.  519. 

—  optima  demonstratio.  155.                        ^H 

^^H                     £///1  anJ  Sfedding's  Edition  of  Bacons 

—  mera  et  vul^arib.  274.                                ^H 

^^H                           worki,,  referrtd  /0,  paMtm. 

—  iio\a  cst  adhibeada,  16.                                ^M 

^^B                     Empcdoclis  lis  et  amicitia.  238. 

—  fa.stiditft.  275.                                                  ■ 

^^H                     Empirical  Lavn^  a^  opposed  /0  Law  of 

—  prava    aJhuc    fundameuta     habuit,        ^M 

^^H                          C-iu^atiott.  201,  253,  304. 

396-8.                                                              ■ 

^^H                    Einpiricam,  intcr  et  rationalem  lacuU 

Experieiitiam.  nonoaUi  qui  male  aecuti       H 

^^H                       tatcm,  conjugium  venim,  263«  294. 

SUILt,   l&O,   t6l.                                                              ^M 
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Expenment,  advanUge  of  over  mere 

Fluiilitas  et  consistentia,  416-8.  445.                        ^^| 

obsenflUon.  173,  298. 

Fluor  metallorum,  489.                                                   ^H 

Experimenln  hicifcrti  el  fructifcra,  161, 

FIuxus  et  refluxtis  maris,  453.  459-64.                    ^H 

J5?.  JyS.  29C,.  367.  478. 

50^.518-9.                                                               ■ 

—  qualia  excogiianda  sunt.  1 70. 

—  Bacon*s  iract  on,  referred  to  in  notes                      ^| 

ExperimeiiUUs  historia.     See  Hifitoria. 

on  Bk.  ii.  passim.                                                          ^| 

Naturalis. 

—  scienliarum,  290.                                                         ^| 

Expcrirnentatiou.    five   faults    of,    enu- 

F0CU.S  S.  Ermi.  366.                                                     ^| 

inerated  by  Bncon.  353-5. 

Folitani.  579-So.                                                          ^^ 

Ejcperimentum  ad  corporum  pneumati- 

Fons  emanationi<;,  337*                                                 ^^k 

corum       densitatera       pcnHitandam, 

—  eswntiae.  343-4.                                                         ^H 

49.^-4- 

Fontium  origo,  567.                                           ^^^^^ 

—  propositum,  de  mediisquae  magnetis 

Forma  nulla  ndhuc  inventa  est,  439.                     ^^^H 

virtutem  hcbetent,  500-1. 

Formae.  commcnia  animi  humani,  234.              ^^^H 

—  de    aeri»    rt    a(]iue    compreasione. 

—  abstractae.  343.  305.  .^90.                                         ^H 

5^-3. 

—  rerum  primnriae,  244.                                         ^^^^B 

Eyr.  anahgy  0/  with  tk*  tdncop*  and 

—  opinio,  quod   invcntu    impossibiles             ^^^H 

micrmcoffe,  4,25. 

263.                                                           ^^^H 
—  revera  sunt  legcs  actus  puri,    224,             ^^^^| 

Fabricarum     rcrum     contcmplationes. 

—  nanirarum  simplicium,  317-8.                          ^^^^| 

' 

328. 

—  natura   naturans,  sive  fons  emaaft-             ^^^H 

Kallaciae  sensuum,  233. 

^^^H 

—  ^«■nsuum  quo  remittendac,497. 

—  verae  renim  diRircniiae,  337.  343.                  ^^^H 

Fartulny.  539,  549.  565. 

—  easinvenire,  opushutnanoe  scientiaei              ^^^^| 

Kebres,  37S,  and  elsewherc. 

^^H 

Felcs  nactu  cemunt,  496. 

—  error,    in  defercndo  fonnis  piimM             ^^^^| 

Ferinae.  409. 

easentine.  3^0.                                                       ^^^^H 

Fcrmenlurn  parris,  544-5- 

—  copulatae.  340.  390.  413-4.                                      ^| 

Ferri  et  auri  di&soluliones  coroparatac, 

—  eos    scire    fund.imentum     tam     ad                     ^H 

404. 

sdendum  quam  ad  opcrandnm,  340,                      ^| 

Fili  bombycini  inventio.  307. 

H 

j 

Filum  Labyriiithi,  5S4. 

—  ex   earum  inventione  seqnitur  con*                      ^| 

Filum  Labyrinihi,    $ive   Formula   Tnjui- 

templalio   vera  et    operaiio    libera.                     ^H 

si/ionis.  Ttffrred  to,  189. 

^^H 

—  tivt    iHfjmsith    Legitima    dt    Motu, 

—  si  adsint,  ndsunt  nnturac  dalae.  si             ^^^H 

reftrred  to,  323.  and  cUewhere. 

al)sint,  absunt,  ct  vice  vcrsa,  343.                    ^^^^H 

Finales    causae,     eanim    incommoda. 

—  earum  inquisitio  Metaphysicam  con-             ^^^^H 

j 

220.241,  341.  2,19     Cp.  558. 

^^^^H 

Finisexccllcnlift,  3  8-31. 

—  sunt  ipsi^isimae  res.  374-5.                                       ^^| 

FUmma  innncua.  364-5. 

—  limitationes    natiirae    magis     com-                     ^H 

—  circa  cnp-.ta  puerorum  et  virginnm, 

munis,  389.                                                                     ^H 

365. 

—  per  negalivas  investignndae,  ift.                              ^| 

—  circa  equum  sudantcm,  ,^65. 

—  I)co  et  angelis  immcSiale  noscibiles,                     ^| 

—  plurimi  cjus  gradus  in  calore,  381-3. 

■ 

—  non  eroicat  nist  dclur  S|}atiuiD.  3S4. 

—  post  exclusiones  debitas  maaebunC.              ^^^H 

—  urit   acrius  Tersus  latera.  quam  in 

^^H 

medio  403. 

—  quid  sint  Tcrae.  391.                                        ^^^H 

—  per  eam  investigatur  natura  calidi. 

—  rcs  heterogencas  conjungunt,  391-S.              ^^^^H 

444- 

—  in  iis  inslantiis  nccessario  insunt  ia             ^^^H 

—  transiloria  ejus  natura,  476-S. 

quibus  res  c«t,  397.                                              ^^^^H 

—  cur  p)ramid.ilis  csl,  477. 

—  de  forma  calidi  vindcmintio  prima,             ^^^H 

Flammac   ferri    igniti   et  spiritus  Tiiu 

^^H 

comparatae,  393-4. 

—  per     instontins     constiluriva^     inve-              ^^^H 

—  bicolores,  477  8. 

niuntur  particulares  formac.  421.                    ^^^H 

Flarmtine  experinient,  511-3,  564. 

—  magnae  el  mtiiorcs.  421-3.                             ^^^^H 

Floridac  litora,  460-T. 

Forms,    are    they    the    same    as    the             ^^^H 

—  ibi  sylvac  sunt  odoratae,  509. 

Mivinae  mentis  ideae*?  200.                           ^^^^H 

Flos  lactiii  et  vini  (aeces.  530. 

—  Bacon'$  doctrine  nf,  in   its  relalioD              ^^^H 

—  cervisiac.  544-5. 

to  the   Plurality  of  Causes,  343-4.            ^^^H 

Fludd,  Dr,  Robert,  242,  386. 

375. 388-9'-                                         ^^H 

.4 
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Fortuna,  ntl  nisi  nomen,  331.     See  also 

Occasio. 
Fracastorii  invcntum  de  sartfiginc.  450. 

—  ejos  de  molu  missiliuTn  opinio,  473. 
- —  rcfcrrcd  to,  466,  483.  550. 

Frigidi  ct  calidi   actioncs  comniiine&i 

374.  J94.  4^0.  403- 
Frigidum,   regarded   by    Bacon    as    a 

positivc  qualily,  367-8,  374-6,  400, 

—  grealesl  cold  known,  565. 
Frigora  acrin.  mducunt  sensum  ustionts, 

358. 

—  intensa  in  media  acris  rcgione,  431, 
538. 

Frigns   solvit    sanguinem    et    urinam, 

533- 

—  valde  intensum  decst,  565  6. 
FroHtispiece    o/    the    Novum    Organum, 

359- 
Fniclibus,  signum  ex,  359-60. 
Fulmina  comburentia.  356.  364.  383. 

—  raro  evcniunl  liycnic.  363. 
Fumus  se  aperit  in  flammam,  399, 

—  cur  pyramis  iDversa,  477. 

Golaxia    Eit    ex    astromm    conglome- 

ratione,  484. 
OaltH^  rtjtrrtd  to,  aSj,  429,  559,   568, 

Gfllilaeus  persptcilla  qnaedam  adinvemt, 

483-5. 

—  cjns  dc  fluxu  et  refluxu  maris  opinio» 
459-^' S'S-9. 

—  referred  to  in  thc  notes,  passim. 
Gallorum  in  Ttaliam,  cxpcditio,  305. 
Ganges,  259. 

Oanot's  Physies,  referred  to  in  notes  on 

Bk.  ii,  passim, 
Garyophyllum,  409. 
Gassendi,  rtferred  to^  463,  466,  and  else- 

whcre. 
Oeber,  289.  576. 
Gdlius  {Aulus),  referred  to,    192,    »78. 

58a. 
Gelu.    Fer  gelu  acrc.  calor  in  fods 

augetur,  385,  402. 
Gemnmc  nipium   428-9. 
Generalissima    principia   notionalia    et 

prava-    iiee  Axiomaia  Geiicrali&sima. 
Gencrarc.  comimpcrc,  &c.,   vaguencss 

of  the  words,  233. 
Generatio,    in   illa    quid    inquircndum, 

347. 

—  cnusac  ejns  ct  comiptionis  secundum 
Ariijtotclem.  449 

Genescos  primum  capitulum.  242. 
Geogr.iphical  knowiedge,  great  sprtad  of 

in  Baeons  time,  258  9. 
Oeogrnphy,    igHoranct    0/    amomg    the 

OHcimts,  358-9. 


Geotogy,  did  not  exist  in  Baeon*s  timt,  3^4. 

—  phenofnena  0/,  342,  414-5,  425-6, 
431-2,446.531. 

Germani  Septenlrionales,  561. 
Gilbertus.    de    magnete,     326-7,     240. 
354.454-5.463.507-8.535. 

—  de  magnetica  vi  terrae,  454-St  46S, 
508. 

—  arbitrabatur  motum  magnetis  oriri 
ex  praescniia  tcrrae,  469-70. 

—  Lunam  solidam  esse  tenuit.  471-j. 

—  ejus  de  clcctrica  operatione  opinio, 
539. 

—  definitionem  Feripateticorum  de 
calore  derisit,  532, 

—  fuga  ferii  ab  altero  polo  magnetis  ab 
eo  notnta,  530-40. 

—  hib  posthiimous  work,  471,  532. 

Glnnvili,  y<iseph,  quoted,  44I  -2. 

Gliscit  intellectus  bumanus.  218. 

Goigias,  257. 

Graeci  inscii  gcogrflphiae.  358-9. 

—  sacerdotis  Aeg}'ptii  in  eos  vatid- 
nium,  258. 

—  non  mille  annorum  historiam 
habetiant,  259. 

Graects,  anliquiores  ex,  181,  939,  351, 
357,  358,  319. 

—  conim  ojTcra  mansemnt  usquc  ad 
tempora  Ciceronis  et  saecula  se- 
quentia,  364. 

Graecorum  philosophiji  origo  sdcntia- 
rum,  256-9. 

—  fructum  nuUum  tulit,  158,  259,  260, 

—  in  disputalioncs  effusa,  356. 

—  intra  spalium  duorum  saeculonim 
conclusa,  266. 

Graccus  tgnis,  382. 
Graoaria  Germanorum.  561. 
Grant,  Sir  A.f  reftrred  /o,  244,  350, 
Gravitas  coiporum,   347,   450,   453-5. 
468  9,  514-5.  531-a.  539-30,  536. 

Gravitntion,  Theory  of,  I97. 

—  ils  mode  of  action,  479-80.  Scc  also 
Gravitas. 

Greek  and  Roman  rtligions,  ehttratter  q/". 

268  9. 
Grcnii.ale  pucltac  coruscans,  365, 
Groenlandia,  364. 
Grote,  George,  referred  to,  303,  3lo,  141, 

249.  250.  356.  359.  303. 
Grove,  Sir  W.  R.,  riftrrtd  to,  37J,  434. 

490,  and  else^-here. 
Gulf-stream,  452. 
tiummi  arborum.  438-9, 
Gustus  inquisitio.  434. 
Guttae  aquac  rotundac,  417-8«  538. 


Haliam's  Littraturt  of  Emropt,  rt/trrtd 

ta,  1S9,  300,  283. 
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ffalley*s  eotnet,  rtlvrn  0/,  363. 

Homo  est  tanquam  planta  inversa,  ^30.                    ^H 

JiamiUon.  Sir  H'..  re/trred  /0,  pnvshn. 

Homot'cnca,   eonim   congregatio,   530                     ^M 

HampdtiCs  BamPton  Lfciura,  r^errtd  io. 

sqq.                                                                                       H 

2B6. 

Homoiomcra  Anaxagorae.  238.                                   H 

Jfarvry,  426,  499.  553« 

Honorem    praefiiri,    meaning    of    ex-                      ^M 

Hatirt'au'i    lliiioire    de    la     Philoiophie 

prcssion.  316.                                                                 ^M 

Scolasfique,  240. 

Hoolier,  referrtd  to,  330.                                                    ^| 

f/fal,   eonduetinn  0/  369,  386,  388,  4OI. 

Horaee.  referred  to,  3H0,  536.                                                ^| 

and  elsewherc. 

Horologiorum  confcctio,  378,  514.                              ^| 

1                —  convedicH  0/,  401. 

—  experimentura.    horologiis     diversis                      H 

—  radintinn  0/.  369,  and  elscwherc. 

sumplis,  469.                                                             ^l 

1               Heai  aitd  Light,  refaiion  0/.  362.  385, 

Hot  to  the   taste.     Bacons   erm/usion  of             ^^^^^ 

1                 —  in  dtjferenf  Ittnds  ofjlame,  36^. 

chemical  siimulants  with  things  actually               ^^^^| 

Heat  and  Mo'ion  convertible,  370. 

Ao'.  357»  367.  376-7-                                               ^^H 

Helmholtz.  reftrred  lo,  253.  535,  546. 

Humlioldt,  279,431.                                                                    ^H 

Heraclitus.  rcfcrrcd  to.  ti\. 

Hume,  251.                                                                    ^^^B 

Hcraclitus,  ilixit  homines  scicntias  quae- 

Huniidum,  232.                                                          ^^^H 

rcrc  in  minoribus  mnndis.  21  a. 

Huyghens,  214.                                                            ^^^| 

—  philosophia  ejus    338  9.  2j;8, 

Hypotheses,  196^,  234.  352,  30.^,  331,               ^^^1 

Herbnc  coiiclusae  generaiit  calorem,  el 

^^1 

flammam.  357.  371. 

^^^^1 

Hero  0/  Aiexandria,  555. 

Ideoe  mentis  divinae.  aoo^  332.                                  ^H 

Herodottts,  referred  lo,  508, 

—  Platonis,  200,  303.                                                       ^M 

j               Hernchel,  Sir  J.,  referred  to,  passitn. 

—  abstractae.  390-1.                                                     ■ 

Hesiod,  referred  to,  J^fi,  582. 

Ideas,  used  os  thc  equivalent  of  Notions,                      ^M 

HtHdoos,  their    tendettcy    to    speculation. 

^^H 

356. 

Mola.  the  ef^uivalent  ofspeclra.  313.                    ^^^^| 

Hippias  sophistft,  350,  357. 

Idola  mentis  humanae,  200,  207  sqq.                    ^^^^| 

Hippocrates,  281. 

—  tribus.  310.  iii,  214-35.                                           ^H 

Hippus,  Dr.,  refrrred  io,  406,  458,  and 

—  spccus.  211,  213.  325-9.                                             ^l 

elsewhere. 

—  fori,  313,  313.  339-33.                                             ^M 

Htspaniac  littora.  460-1.  509. 

—  Iheatri,  113,  233  sqq.                                                   ■ 

Historia.  fines  ejus  angusti  inter  anti- 

Idolorum  divisiones,  170, 171,  207^  308,                       ^M 

quGS,  258-9. 

aog.  23.^.  3»o.  31'.                                                 H 

1              Historia   Naturalis.  ejus  adhuc   nimi.s 

Ignc  ab   ipso   plurimas    qu.ilitates    in                       ^M 

an^sta  basis   335. 

corporum  vcxationibus  indi,  495.                                 ^M 

—  non  adhuc  dchitis  modis  cxquisita. 

Ignis  haiid  tdoneus  ad  scparanda  cor*                         ^M 

156.  171-4.  296  8.  3>5. 

pora.  349,                                                                    ■ 

—  opus  rcfiium,  ii;6,  309. 

—  cxcitan<ii    mos    apud    Indos    ocd-                      ^H 

{             —  basis  philosophiac  naturalis,  1 72,  398. 
1             —  ejos  tfuae  rattoiies,  297-8. 

dentolcs,  356.                                                             ^M 

—  fatuus  non  urit,  364,  383.                                          ^H 

—  sua  non  satis  copiosa  ct   vcrificala, 

—  riraccus,  382.                                                    ^^^H 

314,388.456. 

—  nolio  plebeia  est,  399.                                      ^^^H 

—  rc5  ctiam  nlcs  amplectitur,  315-7. 

Tgnita,  356.  366-7,  383-5.                                       ^^H 

—  coIIigemU  est.  353  4.  442. 

Imagination,  itsfunctions  in  icienee,  l^^^-S.               ^^^^| 

—  ad    notandas    renim     similitudines 

2.H.  ^02-  3»*  321.  332.  333.  426.                   ^^H 

convcrlcnda.  430. 

Imbihitio.  521.                                                           ^^^H 

HiHoria  Vitae  et  Mortis,  rtferred  A),  325. 

Immutabitity  of  the  heavertly  bodies,  dogma               ^^^^H 

543,  and  clscwhere. 

0/,  eri/icised,  445,                                                        ^^^H 

—  Densi  et  Rari.  referred  to.passim. 

Impre&siones  sensus,  351-2.                                         ^H 

—  l'eatorum,  referred  to,  541,  547,  and 

Imprimcndi  arli5cium,  308-9,  330.                        ^^^^| 

elscwherc. 

Incausabilia,  330-1.  547-8.                                   ^^^^| 

1               Historical  Afethod,  326. 

Incorporcae  substantiae,  480-1.                             ^^^^| 

1                Hnhbes,  referred  to,  48 1. 

Incomiplibilc  aul  actemum,  445-6.                       ^^^^| 

Hoe/er's  Hiifoire  de  la   Cfumie,   r^errtd 

Incremcntiii  ct  pntgrcssibiu  scientiarum,              ^^^H 

to.  474.  .Sfto.  573. 

signa  cx.  261-2.                                                       ^^^B 

Homer.  referred  fo,  360.  380. 

Incus  per  mallcuro  calc6t.  3S4.                                   ^H 

*  Homo  horalni  Deus/  proverb  of  Cae- 

Jndestrucfibility  of  Maflcr,  Law  of,  490-I ,                 ^^^^^ 

cilius  Statiufi.  3i<>. 
^^      Homo  naturae  mmbter  ct    iDterpres, 

^^H 

ludiae  Novae  status  cam  Earopac  statu               ^^^H 

^K         xiii.  176, 187. 

comparatur,  329.                                                 ^^^| 
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^^^^^H             Tnrlicm.  meftninfr  of  word,  204-5. 

Instantbe  propitiae  uvc  beneroUe  C^c^^H 

^^^^H            Indiciii.  non    judicis.  personftm    sa&ti- 

25-27).  558-586-                                       ■ 

^^^^^B 

Instantiae  pracrogativae,  406  sqq.                  ^H 

^^^^^B            Indicus  Ocennus,  461. 

^i)  solitariae.  407  sqq..  459.                     ^H 

^^^^H            lodiviiJuacorporainnalura&oIaexislunt, 

(2)  migrantes,  409  !iqq.                                 ^H 

^^^1 

(3)  ostensivflc,  383,  3^7,  4I3-6.              H 

^^^^^H            Inductio  spes  unica,  171.  194.  304. 

(4)  clanclcstin.ie,  1285,  416  sqq.          ^^^H 

^^^^H            —  cum  logica  vulgari  comparata,  16S, 

(5)  constitutivae,  430  sqq.                 ^^^H 

^^^H                169, 

(6)  conformes,  425  sqq.                     ^^^H 

^^^^^H            —  vulgaris,    per    simplicem    cuumera- 

(7)  monodicae,  433^(1-                    ^^^H 

^^^^^1                tionem.  169.  195,  %~,\,  303. 
^^^^H            —  no^'»  adhibcnda.  1^9.  302-4. 

(8)  deviantcs,  435  sqq.                     ^^^H 

(9)  Umitoneae,  437  s<|q.                    ^^^^H 

^^^^H            —  dcbitis    rejectionibus    et    exclusivis 

(l0>  potcstatis,  438  sqq.                      ^^^H 

^^^^H 

(11)  comitatus  ct  hostiles,  443  Bqi}.  I^^^H 

^^^^^H             ■—  corporum  scparatio  facienda  est  per 

(12)  subjunctivae,  444.  446. 

^^^^H                rationem  et  inductionem  veram,  349. 

03)  foederii,  447  «iq. 

^^^^^B             —  clavis  intcrpretat.ionis,  354. 

(14)  crucis,  457  sqq. 

^^^^H             —  dehet   scparare,    rcjiccre,   excludere, 

(15)  divortii.  478  sqq. 

^^^H                3,^9' 

—  larapadis  sive  informationis  primae ; 

^^^^^H            —  non  pcrfecta  priiis^^nam  in   afHrma* 

(bc.  Insl.  16-20),  481  sqq. 

^^^^H               tiva  Tequiiscat,  3Q5> 

(16)  janaae,  4S2  sqq. 

^^^^^B             Inductinn,  necessary  to  the  constittition 

(17)  citantes,  ^"6  sqq. 

^^^^^|,               of  clear  ond  adequate    notions,   as 

(18)  viac,  497  sqq. 

^^^^H                 well  as  to  that  of  true  pioposilions, 

(19^  supplementi,  500  sqq. 

^^^H                194-fi,  109.  304,  395. 

(20)  pcrsecantes  sive  vellicantes,  503 

^^^^^             —  the  logic  of,  admits  of  great  cla- 

stiq. 

^^H                          boralion,  304. 

—  Instanliae  practicae.  &c.  (sc  z%~2l\ 

^^B                    —  scientific,  303. 

S05  sqq. 

^^H                       Inductiv€    and    Dtduetxvt    Mtthods,    trut 

(31)  virgae  sive  radil,  506  «qq. 

^^B                          relation  0/,  20I,  353. 

(2i)  curriculi,  5i4sqq. 

^^H                     —  thrir    relntioa    in     difftrtnt    sciences, 

(23)  quanii,  5^0  sqq.                           ^^^H 

^H                         21^-7^0,  251.  394. 

(24)  luctac,  532  sqq.                            ^^^H 

^H                     Tnrriia,  519,  sjj,  531-a.  552-3« 

(35)  innuentes,  558-9.                       ^^^H 

^^H                     In5mae  species,  195,  232. 

(36)  polychrestae.  559  sqq.                ^^^H 

^^B                     Injimr§  Divtsibiiity  0/  LitiK  and  MatUr^ 

(37)  magicae.  584  sqq.                       ^" 

^H 

—  synopsis  carura,  1^86-8. 

^^B                    Infiniti   ahscissio   ad  mcmoriam  adju- 

Inslaniiarum   comparenlio.    354*      Sec 

^^H                          vandam  utilis,  422. 

also  Tabulae. 

^^^B                       Injinitien,    Bncnn^A    miiconctption    r^    thi 

Instaiiratio  magna,  154,  156,  164,  304, 

^^H                       naturt  0/,  319. 

ayj..^l3- 

^^H                   Infinitum  a  partc  antc  et  a  parte  post, 

Instaurationis  Pars  Prima.  166-7. 

^^H                        219, 

—  ParsSccunda,  167-171.  291,  314- 

^^H                       Injinity  of  Spoet^  3 18, 

—  Pars  Tcrtia,  171-4.  296.  314. 

^^H                         —  0/  Time,  7  1 8-9. 

—  Pars  Quaita,  174-5.  29I.  3«>.  3'4- 

^^H                    Infustones,  519-31. 

—  Pars  Quinta,  175.  313. 

^^B                      Ingenia.  eorum  divenitas,  337. 

—  Pars  Sexla,  176,  300,  313. 

^^H                      Ingeniationes,  559. 

Instrumenla  monus  ct  mentis.  x8S. 

^^B                    Ingeiii     viribus    et    excellentiae    non 

Intellectus   sibi    permissus,     I53,     l6x, 

^^B                      multum  rclinquitur,    162,   334,  320, 

ifiy.  rS2.  1S8,  19R,  389. 

^H 

—  humanus  lumints  sicci  non  est,  aii. 

^^H                     —  companitto  non  inducitur,  163,  320. 

—  ejus  maximum  impedimentum,  aaa. 

^^H                   —  dlscursus.  456. 

—  ambitiosus,  341. 

^^H                     Insitio  artjonim  sylvestriuro,  579. 

—  cohitjcndus,  301-2. 

^^B                   Insolatio,  Kfii. 

—  pcr  novam  viam  exaequatus,  330-t. 

^^B                     Inspissandi,  ^45. 

—  uou  coiitemnilur  sed  rcgitur,  334, 

^^B                     Instanccs    nnd   Tables,   comparison    of 

—  ptnni:4sio,  3*>6-7,  404.                       ^^^H 

^H                       wiih  Miirs  Experimentttl   Methods, 

Intclligentiae  et  angcU.  3^9.                  ^^^^H 

^H                        355-6.  358,  38S,  408- 10,  413,  457. 

Intencratio,  566.                                        ^^^H 

^^H                   Insiantia  meoningoflhc  word,  301,  406. 

Intcrpretatio  naturae,  167,  184,  soa-S,      H 

^^H                   Instantiae  mathematicae    (sc.    21-34), 

354*  353-4-                                                  H 

^B                         505  sqq. 
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Interprctfltio  naturae  opos  inenln  nato- 

LeveiUng,  Bacon'»  tdta  0/  the   leveWng                    ^^| 

ralc.  33». 

efftet  ofhis  method,  333-4,  320-»'                      ^^^H 

—  inchoata,    seu    vindemiatio    pKma, 

Levilas  corporum  absoluta,   303,  347,             ^^^H 

396,  sqq. 

450.  453-4,  493.  514,  529-30-                         ^^1 

—  a  sensu  ijicipit,  481,  505. 

Z.fWH.  G.  H.,  reftrred  to,  336,  238,  350,                     ^H 

Inveniendi   artcm   cnm'  inventis    ado- 

356'  4>3.  473.  499-                                                   H 

lescerc  possc.  33  2  3- 

Lex  actns  puri  (seu  formaX  aa^,  363.                      ^H 

'               Inveota  quai»i  aovac  crtratioues,  339. 

—  pcr  illam  regimlur  artcs,  340-2,                               ^H 

Invenlio  operum  utilium  desierit,  cum 

—  pnragrapht  cjus,  340.                                       ^^^^| 

scicntiac  rationales  tncei^erint,  J79. 

Libration  and  Sutalion,  551-a,                                  ^^^^| 

—  tormcnlorum  it'nc*orum,  306-7. 

Liebig,  referred  to,  5^4.                                                ^^^^| 

—  fiU  bombycini,  307. 

Liebig^i  attack  on  Baeon,  296,  314,  338,                      ^H 

—  aciis  nauticae,  307-8, 

394-                                                                    ^_^H 

—  papyri,   sacchari,  imprimendi,  atra- 

Lighr,  v^ociiy  of,  496,  516-7.  and  else-             ^^^H 

menti,  .^08. 

^^^H 

•  —  rerum  a  lute  naturae  petcnda.  320. 

Light  and  Hetu,  rdation  of,  363.  385.                    ^^^H 

Invcntions    for    the    relief    of    man*5 

—  in  different  kinds  offlame,  364.                          ^^^^| 

'                    estale,  scicnce  to  bc  nppUed  to,  171. 

Lima,  461.                                                                  ^^^^| 

Inventoribns   rerum   et    artium    divini 

Lincae  semper  divisibiles,  ai^.                            ^^^H 

honores  dantnr,  328-9. 

Liquid  ond  Kluid,  the  terms  nsed  by             ^^^^| 

Invenlum  Fraauitorii  de  sartagine.  450. 

Bacon  intcrcbangeably,  4 1 7.                            ^^^H 

—  scaphae,  quae  subter  aquis  hommes 

Liquids,  conver^on  of  iuto  soUds  and             ^^^^| 

vchat.  563. 

gascs,  and  vicc  vcrsa,  399-400,  41 8,              ^^^^H 

Ironia,  349  50. 

^^H 

1               Islandia,  364. 

—  comprcssibiUty  of,  51 2-3.                               ^^^^H 

1 

Liqaidum    noa    sua    natura    calidum.            ^^^H 

Jrvons,  Pn/utor,  r*/irr*d  to,  197,  506, 

^B 

547- 

Livingitone,  referrtd  to,  570.                                    ^^^^H 

Job,  liber.  2a2, 

—  xiii.  7.  rcfcrred  to,  287, 

Livius  dc  Alcxandro  Magno,  295-6,                   ^^^^| 

—  de  Haimibalc,  330.                                          ^^^^H 

Jocularia,  44 J. 
oculatores,  515. 

—  prodigia  ab  Jllo  oamtta  non  5de            ^^^H 

digna,  436,                                                             ^^M 

Jovis.    satcUites    planetae,    420,    4S5, 

—  rcfcrred  to,  365.                                                          ^H 

4.J6. 

Loche,   187,  aii,  aia.  313.   219,   244,              ^^^1 

—  motns  gcnerationiB.  545. 

^St.  ^^3-  374.  39.S.  4^->-                               ^^M 

Juvenal,  cited,  331.  568. 

Logic,  natural  and  artificial,  33l-3>                      ^^^H 

—  docs  thc  scicnce  advancc?  333.                       ^^^^H 

Kant^  au,  219,  3J7. 

Logica  AristoleUs,  335  6,  336-40.  294.              ^^^H 

Keplfr,  396.  431,  463. 

—  secundum  no^-am  viam,  sc  Inductio-              ^^^^H 

KiVi7ff(».  334. 

nem,  tractanda.  325-7.                                            ^H 

Kifchin's  EJiiion  f>f  tht  Novum  Organum, 

—  Novum  Organum  logica  qnaedam,                ^^^^B 

rtferred  to,  ptuum. 

586.     See  also  Dialectica.                ^               ^^^H 

Kopp's  Geichichit  dtr  Chimitt  571,  576. 

Logicae  scienliae  nil  habent  altitudinis              ^^^H 

in  profuudo,  370.                                               ^^^^H 

Labour.  Dtwion  0/  310-1 1. 

Logicam,  quantum  intersit  inter  snam             ^^^H 

Labyrinthi  instar  Cbt,  aedincium  hujus 

et  vnlgarcm.    167,  168,  169,   192-4.              ^^^H 

Qnircr^i,  161. 

327.                                    ^^H 

—  fiUim,  584. 

Lucidonim  sme  Igne  exempla,  363-6.                 ^^^H 

Laetnntius,  reftrrwd  to,  385. 

Luclfera    non     fructifera    experiraenta               ^^^^H 

Lactis  flos,  530. 

exqnircnda.     Sce  Expcrimenta.                        ^^^H 

—  coagulum,  544-5- 

Luciola,  367.                                                          ^^^^H 

Lampadis  instanliae  quinque,  ^Sx-a. 

Lucretius  Athcnas  laudat.  339.                            ^^^^H 

Lapiiice.  479,  547-8, 

—  rcferred  to  in  noles,  489,  491.                           ^^^^H 

Lap^ns  homiiiis,  164,  588. 

Lumen                331,  443.                                       ^^^H 

Lnsalle,  referred  to,  5  70. 

—  ct  Ittx  rcjiciunlur  a   forma  caloris,              ^^^H 

Ulens  processu!..  333,  338.  347-8»  ZS'- 

^^H 

—  schcmatismns.  233,  339,  348-51. 

Luna  humida  lurgescerc  facil,  536,  583.              ^^^H 

Leibmitx,  referred  to,  513,  557. 

Lunae  radii  an  calorem  habeant,  358,              ^^^^H 

Leucipiii  schola,  ia8,  357, 

^^^1 

—  alomi,  338. 

—  consensus  inter  globum  ejns  et  aqnas              ^^^H 

—  vacuum  introdnxit,  555, 

maris,  459,  463-4,  536,  546.  583.                      ^^^H 

R 

^^H 

^^^^^^5lO              INDEX  TO   TlfE  TEXT  AND  i^^^^^^^^^^B 

^^^^^1          LunAC  substanlia  utrnm  sit  corporea  as 

Mareo  Poh,  r^errtd  tn,  307.  566- 

^^^^^1 

Mars,  intcr  planctas  calidi!>:»imus.  379. 

^^^^^B            — '  snperficics  cjus  inaequalis,  4S5. 

Marshall,  Rev,  £.,  quoialion  dut  to,  278, 

^^^^H            —  in  a^ricuituram,  nauticam.  et  medi- 

Matcria  con>idcrari  debet,  324. 

^^^^^H                cinam,  utilis  obscivatio  cjus,  5H2-3. 

—  polentialis  ct  informls.  248,  339. 

^^^^H            Lutum  sapicnliac,  5<io. 

Materiac  umihilatio  noa  datur.  490-1. 

^^^^^B            JLux   proptcr   seipsam   pracstautlssiiua. 

*  5^^-  , 

^^^B 

Matenalis  causa.  245.  339-41,  352. 

^^^^^H            —  rejidtur  a  fonna  caions,  393. 

Maihemalica,  270. 

^^^^^H             —  ejus  communicatio  cnmporata  cum 

—  lenntnare  physicam,   non    Qpnenzt 

^^^^^H                comrounicatione  caloris.  435. 

dcbet.  294.  351. 

^^^^"              —  instantia  focdensdc  visibili.  456-7. 

Mathcmaticac  instantiae,  505. 

^^^r                   —  inslantia  divortii  a  calorc,  479. 

Mathcniatici,  188-9. 

^^H                     —  in  aere  latcnler  exisiit,  496-7. 

Matheraalics»    Bacon'5    ignorajice    of. 

^^H                    ^  ejus  communicatio,  480,  504^  545 -^» 

X89,  219. 

^^B                      548.    Sec  also  LighU 

—  definitions  in,  239-30. 

—  rclarion  of  to  Natural  Philosopby, 

^^H                    Macttvlay,  rtferrtd  /0,  253-4. 

394. 

^^H                       Afackintoih,  rtferrtd  to,  212. 

Matrices  mineraram,  fossilium.  &c.,  573. 

^^H                    Maculae  in  sole,  485. 

Matrix  el  scrotum.  analoga,  439. 

^^H                      Aiadutis,  pombiUty  ofunivmal,  202-3. 

MaundtviUii  Travth,  reftrrtd  fo,  360. 

^^H                    MagcHanicum  fretum,  431. 

MecHanicae  artcs,  158,  a6x,  a63,  370, 

^^H                      Magi,  188-9. 

»79-  35».  4.19-40'  49». 

^^H                     Magia  naturalis,  189,    a6o,   380,  430, 

Mechanical  and  chcmicol  composiition. 

^H                   575. 

confusion  of.  343. 

^^H                      —  superstitiosa,  189,  336.  aSo,  2S1. 

Mcrhnnici,  1&8-9,  399. 

^H                    —  perpurgala,  280,  352-3. 

Medicamenta  cx  similitudinesubfitantiae 

^^H                     —  mter  instanlias  potestatis  numeranda. 

trahunt  huraores.  535. 

^H 

Mcdici,  i88  9,  245.  363. 

^^H                     Magica  experimenta,  519. 

—  eorum  ars  adhuc  superficialis,  J70. 

^^H                     Magncs.    See  Gilbcrtus. 

■ —  eorum  cmpIasLni,  &c.,  507. 

^^H                      —  annatus,  419,  533. 

Medidna,  270.  520. 

^^H                      —  iiistantia  monodica,  434, 

Medidnae  purgatjvae,  507, 

^^H                      —  virtutes  ejns  variae,  469-70. 

—  soporificae,  et  aliac,  567-8. 

^^H                     —  terrella  cjus,  470. 

Medicinarum    conscnsos   cum    morbxs, 

^^H                     —  qualis  est  actio  ejus.  479-80. 

humoribus,  &c ,  58X-2. 

^^H                     —  operatio  ejus  per  nullam  substantiam 

Metlanfi  experimenis,  358-9. 

^^H                         impeditur,  500-1,  504. 

Membrificatio,  489-90. 

^^^^                      —  quatuor  virtutes  cjus.  535-6. 
^^H                   —  °S^    ^'^"^    ^^    altero    ejus    polo, 

Memoria,  in  cjus  naturam   inquisitio. 

432-4. 

^H 

Mcns  sibi  permissa.    Sec  IntcUectns. 

^^H                     —  suspcndit  femim  ad  scxagecuplum 

Menstrua  corporum.  578-80.              ^h 

^^H                         pondus,  51^6. 

Mercurii  .istrum,  536-7.                       ^^^^H 

^^B                       Magnctic  induction,  504-5. 

Merimne,  referred  /0,  362.                     ^^^^H 

^^H                      Magnetica  vis.  an  Huxum  et  refluxum 

Meta  scicntiarum.  qualis  sit,  371-3.          ^| 

^H                           maris  gignat,  459,  463-4»  5<^- 

Mclac  pcrsccationis,  504.                       ^^^H 

^H                      —  terrac.  454-5,  469-70.  508. 

Metalla  imperfecta,  383.                     ^^^H 

^^B                      —  an  opcTctur  iuter  globum  terrAe  «t 

—  conim  gcncratio,  578.                     ^^^H 

^^M                         pondcrosa,  508.  546. 

Mctnllorum  calor  tntensus,  3R3.           ^^^H 

^^H                      —  an  operetur  inter  coclum  stellatum 

McUphysica.  193.  239,  245.  251,  353.      ■ 

^^H                            et  planttas.  508. 

Mctaschcmalismus,  223-4.                            ^H 

^^H                      —  ejus  communicaiio,  546,  548-9. 

Meieora  ignita,  356.  363  4,                       ^H 

^^H                        Magncts,  mutual  attracllon  of,  507. 

Methods,  Experimenial     See  MiU.                 H 

^^H                      Majestatem    mcntis    humaiiae    expcri- 

Mice,  equivocal  generalion  of,  498-^            ^| 

^^H                            mcntis  niinui.  opiaio.  275. 

Miero^coptt,  tfurr  invention^  482-3,                ^H 

^^H                          MaJcbranehe,  ai  |,  377, 

Mill,  y.  S.,  referred  io.  paaim. 

^^H                        ManiUuit  484. 

—  kit  JSxperimental  Methods,  eomf-artd 

^^H                      Nfanna,  570. 

witk    BacoHi    Ins/oHcti    and    Tables, 

^^H                      Mansfl,  Dr.,  219.  237,  303. 

355-6.  358.  388.  408-10.  413.  45;. 

^^^1                          Marblt,    artijicial    production    0/,    ui%dtr 

MtUers  Elementii  0/  Chemhtry^  re/erred 

^H                             prUsuTM,  344,  436. 
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Milton,  190,  3.^1,  509. 

Motus    difTcrcntiae    ad    constituendam                      ^| 

Minvalogy,  affortU  exatnpln  of  tHstantia* 

jbrmara  caloris,  399  sqq.                                          ^| 

migraufes,  410. 

—  multi  mixLt  motus,  401.                                               ^| 

Ministnilioncs  tres  ad  educenda  axio- 

—  ct  quics,  450-3.  550.                                                   ■ 

mata.  .^S.V 

—  diumus,  346.  464  8.  5 1 7  -9,  55 1 .                            H 

Miracula  naturae  ct  artis,  435-6,  438. 

—  missilium,   473-4.    S^o»    5*9.    526,                      ^| 

Mi&silia,  eonini  motus,  473-4,  510,  519, 

557-3.                                                                   ■ 

,526.  557-8. 

—  quando  non  mcnsurari  queat,  495-6.                       ^H 

Mistura  corporum.  494-5. 

—  lcrrestris    a     quibusdam     crcditus,              ^^^B 

—  spirituuiu,  501-2. 

Modi  veritatcm  inveniendi  duo,  195-8. 

517-9-                                                                ^^1 

—  ejus  genera  523  sqq.                                           ^^^H 

—  expericndi,  355. 

(1)  antitypiae,  523.                                         ^^^H 

—  invcniendi,  27.1-5. 

(2)  nexus,  523-4.                                                       ^l 

—  septem   opcrationcs   supcr    corpora 

(3)  libertatis.  534  sqq.                                          ^l 

naturalia.  560  sqq. 

(4)  hyles,  536-7.                                                    H 

Moltcular  motioa  o/bodies,  348,  556-7. 

(5)  contioualionis,  527-8.                              ^^^H 

(6)  ad    lucrum    sive    iadigentiae,              ^^^H 

Mommsen*s  Hittory  o/Romtt  riferred  to, 

H5- 

^^M 

Moiiodica.  used  for  Monadica,  314.433. 

(7)  congregationui  maioris,  529  30.             ^^^H 

and  elscwhcrc. 

^^1 

—  artis    nolandac,   noa    minus    quam 

(8)  congrcgationis  minoris,  530-6.              ^^^H 

monodica  naturae,  440. 

(9)  migneticus,  536-7.                                     ^^^H 

Monstrorum  bistoria  facienda  est,  436. 

(10)  fugac.  537-40-                                         ^^H 

MoMacla,  rt/trrtd  to,  4B3  3,  and  clse- 

(11)  assimilaUoois,   sivc  multiplica-              ^^^^| 

whcre. 

sui.  399,  540-3.                           ^^^H 

Morn  corporis  calidi  auget  calorcm,  385. 

(13)  cxcitationis,  543-5.                                  ^^^^H 

—  tnodus  opcrandi  super  corpora  nalu- 

(13)  impressionis,  545-6.                                   ^^^H 

ralia.  573-4* 

(14)  configurationis aut  situs.  546-S.             ^^^H 

Moral.  mcntal.  and  political  scienoes, 

(15)  pcrtransitionis    sive    secundum               ^^^H 

mcthod  of.  204.  207.  a6i,  325-7. 
Moralis  philoBopnia  ethnicis  vice  theo- 

mcatus,  548-9.                                    ^^^H 

(16)  regius.  549-50-                                         ^^H 

logiac  eiat.  268. 

(17)  rotaiioais  spontaneos,  550-1.                 ^^^^| 

—  incenia  hominum  a  naturali  avcrtitr 
268-9. 

(iS)  trepidationis,  551-3.                                ^^^H 

(19)  dccubitus      sive      exhorrcntiae             ^^^^| 

—  adhuc  non  profimda.  270. 

^^^H 

—  sccundum  uovam  viam.  sc.  inductio- 

—  eorum  actio  inlcr  se  553-8.                      ^^^^| 

nem.  iractauda    325-7. 

Mnndi  exemplar  In  intcUeccu  humano             ^^^H 

Aforisoii'»  Li/e  0/  St.  Brrnard,  re/errtd 

fundamus,  322.                                                            ^^| 

to,  64». 

Muscus  intcr  putredinem  et   plantam,              ^^^H 

Morotius,  eited,  579  80. 

437-                                                              ^^H 

Mortificatio  argenti  vivi,  539. 

Musica  adhuc  saperficialis,  370.                          ^^^H 

—  flammarum.  472. 

—  dcclinatio  cndcntiae  in  eft,  432.                     ^^^H 

Motion.  convcrtiblc  with  Heat,  370. 

Mustmu,  521                                                        ^^^H 

—  molccular.    Sce  Molecular. 

^^^^1 

—  of  Trarsktion,  I'cripatctic  accotmt 

Naphlha  habct  calorem   potentialem,             ^^^H 

of.  450-1. 

^H 

—  circuUr  and  etental  of  ihc  heavenly 

—  admodum  calida,  382.                                       ^^^^| 

bodies,  450-1. 

—  Babylonica,  508-9.                                         ^^^H 

—  eslabliiihment  of   truc  natore    and 

Nnrdi,  quoted,  205.                                                        ^^^^| 

lawsof,  451.454.473. 

Natura  non  nisi  parendo  Tbctttir.  176,             ^^^H 

—  vague  and  gencral  use  of  the  word. 

18S,  330.     Cp.  xiii.                                          ^^^^1 

532-3.  553. 

—  subtilitas  ejus,  161.  191.  194,  201.                 ^^^H 

Motu8    proprius    et     Motus    alienus, 

—  anticipaliones  et  intcrprcutiu  ejus.             ^^^H 

337-8. 

165,  167.  184,  202-5.                                       ^^^1 

—  vulgares  dinerentiae  contemnendae, 

—  melius  est  secare  quam  abstrahere             ^^^H 

346.» 

eam,  223.                                                          ^^^H 

—  Tiolens  et  Dalnralis.  346,  473«  530. 

—  quac  in  natura  fundala  sunt,  crescoDt            ^^^H 

—  rotalionis   spontaneae.   346,   450-?, 

et  augenlur,  361.                                              ^^^^H 

462.  464-8.  550-1. 

—  in   sinu   cjus  multa  et    ulilia  coQ-             ^^^^| 

—  auget  calorem,  383. 

duntur,                                                              ^^^H 

—  cst  calorii  gcnus,  397-8. 

—  '  a  frontc  comatV  3>S.                                   ^^^^| 

^^^H          $x%              INDEX  TO  THE  TEXT  AND  NOTES.           ^^^^B 

^^^^H            Naturae  novae  generatio,  httmAnae  po- 

Nolioncs  priraae  ab  impresstonibus  se»»*     ^M 

^^^^^H                 tentiae  BdU.  337. 

suum   male  abstrahuntur,   et    vagae      H 

^^^^^H           —  de    nova    generatione    praeceptom. 

sunt  nec  bene  terminatac,   153.  169,       H 

^^^H               34>-3- 

»94.  195.  '53.  395-                     ,  ^,              ■ 

^^^^f            —  principialis.  .^94-5. 

—  infimarum    spccierum    non    ullunt       fl 

^^^^m             —  simplicium  nalurarmn  non  ha.bemua 

magnoperc,  195.                                              H 

^^^^                    veras  notiones,  395. 

—  falsae    hominum    mentes    obstdcnl.       H 

^^V                    '~~  quam  finita  sit,  493. 

307  sqq.                                                       ■ 

^^1                    —  adbuc  sine  diligcotia  tractata,  405, 

Notiora  natnrae,  199,  >oo,  3lo^  $44.             ■ 

■                        498- 

Nova  Zembla,  360.                                         H 

^H                    Natiua  Naturans  et  Natm-a  Nattirata^ 

Novitatis  studia,  328.                                        ^M 

^H                        337-8- 

Novo  Organo,  lumen  ipsum  petendura 

^^H                    Katura  ipeculum  artts,  493. 

est  a,  354.     Cp.  274,  300. 

^^B                     Naturac.   liomo  minijtcr   et   interprcs, 

NoTum  Organum,  tcmporis  partits,  366»        _ 

^H                        176,  187.     Cp.  xiii. 

■ 

^H                    —  siraplices.  317-8,  321.  340-1.  344-6. 

—  liberprimus  describitor,  311-3.               ^l 

^H                        M9-5'-  395'  407- 

—  logica  qu&edom,   noa   philosophia,       ■ 

^^m                     Naturali^  Historia-     See  Ilistoria. 

586.                                                          ■ 

^^H                     Naturalis  Fhilosophia  minimam  partem 
^^H                        humanae  opcrae  sortita  est,  261-q. 

—  why  its  compo^tion  was  snspeiKkd,       ■ 

397'                                                              ■ 

^^H                     _  pro  magna  scientiaram  matrc  babcri 
^^H                        debet,  i66,  270. 

—  Summary  of  Bk,  i,  1S6,  of  Bk-  it        ™ 
336. 

^^H                      —  vacantem  ct  intcgnim  hominem  vix 

—  attcmpt  of  M.  BoniUct  to  supply  its 

^^H                          nacta  est,  270. 

missing  parts.  406-7.                                 ^M 

^^H                     —  apparent  ambiguity  in  Bacon*s  use 
^^H                        of  the  word.s  267-71,  l^b<  3'5- 

Numben,  fanciful  application  0/,  tt^L,             ^H 

■ 

^^H                    —  sense  formerly  attached    to    themj 

Obturatio  vasorum,  560.                              ■ 

^H 

Occasio    *  Frontc    capillato,    post    esC       ^| 

^^H                  —  Profcssor  of  at  Oxford,  statutes  re- 

occasio  calva.'  318-9.                                  ■ 

^^B                          latmg  tu,  271.  288,  slfg. 

Occultae     proprietates,      344-5,    575«       1 

^^H                    —  certissimac  superstitionis  medicina, 

581-3.                                                          ■ 

^H 

Odores  operantar  ad  dUtautias  nota-      ^l 

^^H                    —  rcligioni  donatur  tanquam  fidtssima 
^H                        anciUa,  388. 

bilcs.  509.                                                   ■ 

Olca  adurentia,  357.  367,  373-4-                  H 

^^H                      —  adhuc    sincera    non    invenitur,    sed 

Olfactus  scnsus,  496,  538.                                ^M 

^^H                        infccta  et  corrupla.  394. 

Olympus,  cjus  vcrtex  qualis,  359-60.          ^H 

^^H                      —  its  relatwn  to  Mathematlcs.  294. 

Omiiicb,  31 6.                                               ^^^H 

^^H                      Nature.  ccntral  thought  of  thc  Baconian 

Oniphacium,  coo.                                  '^^^B 

^^H                          philosophy  tliat  we  should  lay  our- 
^^H                          selves  aiongside  of,  311. 

Opera,  via  descendit  ad,  300.               ^^^B 

—  univcrsum  ncgoliura  dcbinit  in,  505. 

^^H                    Naufraginm  doctrinae.  164. 

—  their  rclaiion  to  formae,  causae.  ei 

^^H                    Navigationes  praesenti  tempore  totum 

axiomala,  314.  338,  346.  353,  391-3, 

^^H                          per  orbcm,  2,^8-9,  277,  392. 

4lO'i. 

^^H                      Negativac  iustantiae  majoi  est  vis,  317, 

Operarii  inter  vapores  argenti  vivi  in 

^H 

ore  tenent  frustum  auti,  536. 

^^H                      Keo-Piatonistt,  336,  341,  394. 

Opcrativae  partis  vitia  duo',  505. 

^^H                       Neptunt,  discoiery  0/  217,  435,  467. 

Opiala  spiritus  fugant.  567-8. 

^H                      Kewton.  191,   344.  145.  316.  325.  351. 

—  per  accidrns  secundarium  confortare 

^H                          408,  410,  41  3,  447.  451,  530.  536.  537- 

possunt  spiritus,  568. 

^^H                    Nihil  fieri  de  nibilo,  ct  nihil  in  nihilum 

Opininnc,  quae  in  opinione  fundata  snnt. 

^^H                        redi^.  490-1.  533. 

variantur,  non  augenlur.  261. 

^^H                      Nix.,  ejus  natura,  4 18. 

Oplica     scientia     adhuc     superficialis. 

^^H                    —  instantia  focdcris  dc  ^'isibili,  456-7. 

370. 

^^H                    Noctuae  noctu  ceniunt,  496. 

Orbcs  planelarum.  331,  484. 

^^H                    Nomioa  rerum.  quaenon  sunt,  331. 

Orbis  novus,  359,  393,  311,  330.                i 

^^H                   Nominalists  and  Realists.  239-40.  343, 

—  novus  et  vetus.  431.                         ^^^H 

^H 

—  virtulis  magncticae,  454-5.               |^^B 

^^H                    Nominc.  stmt  rcs  quac  carcnt,  231. 

Ordo  ad   homiDem,  et   Ordo  ad    uni^^^^| 

^^H                   Non-sensibilis    ad    sensibile    deductio, 

versum,  374-5.  ^9^-                                     H 

^H                       486-06,  501 . 

^^H                  ■  NoD  ultra/  Instantioe  ejus,  507.  509. 

—  mcmoriam  adjuvat,  422.                             ^M 

i 

1 
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iones   ad  sensam  generantibus  com- 

Perspicilla,  482-5.                                             ^^^H 

parantDF.  427. 

—  quacdam  a  Galileo  inventa,  4^3-5.             ^^^H 

Orifiani  oleum,  357. 

Pcruviana  rcgio,  431,  461.                                    ^^^^| 

Otlomanonim  erga  fratres  mos,  348. 

Petrelacum.  376.                                                     ^^^H 

Ovid,  rtferred  /0,  484,  574. 

PhaeJrus'  Fables,  tjuoted,  318-9.                                  ^H 

Ovorwm  cxclusio,  450,  498. 

Phacnomcna  cocli  ct  philosophiae.  335.                   ^H 

Ovum   viirenm.  ejus   usus    in    experi- 

—  anium  et  n.ilurae,  309.                                         ^^ 

racntis,  511-J.  525-7,  ^''h. 

—  Univcrsi,  171-4.                                                         ^| 

Ox/ord,  strttutet  o/  Sedietan  Pro/essor  ai, 

—  Bfieott's  work  so  entitled,  re/erred  to,                     ^M 

271,  388^. 

493,  and  elsrwhere.                                                      ^^ 

—  siahitts  0/  Savilian  Pro/tstor  o/  A^ 

Philippi    Macedonis    ad    paupcrculam             ^^^H 

tronomy  au  289. 

responsio,  319.                                                 ^^^H 

—  Bacon^s   letter  /o   tke    Unhtrsiiy    0/, 

Philacratis    de    aquae  €t  vinM  potortbta            ^^^^H 

289. 

dictum,  321.                                                          ^^^H 

Oxygen  not  neetssary  /0  combustion,  384. 

Philolaus.  358.                                                                ^H 
Phtlosophia   prima,    Bncon^s  npparcnt            ^^^H 

ralpalio  mera.  374,  299. 

confusion  of  wiih  Kaiural  Philusophy,           ^^^H 

l^anamac  islhmtis,  461. 

^^^B 

Papilionum  resusdtatio,  449-50. 

—  naturalis.      See  Natnralis   Fbiloso-            ^^^H 

j 

Papyrus,  308. 

^^^^1 

—  madcfacta,  cjicluso  aere,  minus  alba, 

Philo>;ophonim  mnltae  sectae,  234-5.               ^^^H 

■♦^3. 

Phocionis  de    plausu    popuU   diclum,           ^^^H 

—  instantia  monodica  inter  artcs,  440. 

^^H 

mpaSoKf},  Socratic,  303. 

Phosphorescenee,  phtnomena   0/    365-7,            ^^^H 

Paracclius,  his  doclriuc  of  Spirits,  aaa, 

^^M 

aje. 

Phystca  philosophia  optime  cecHt  quum             ^^^^H 
a  Mathematica  tcrminatur,  351.                      ^^^^| 

—  doctrina  ejas  de  nutritionc,  541-1. 

. 

—  de  rorc  solis  opinio  fabulosa,  569- 

—  ci  subordinattir  mcchanica.  353.                     ^^^H 

7°'                            ,     « 

Physiology,   old   mtaning   0/  the   vmrd,            ^^^^H 

—  refeired  to,  J26.  336,  281,  31  j,  313, 

^^H 

488.499.571-8,582-3. 

Picus  dc  Tcnariph.  359-60.                                   ^H 

Paragrapni.  340-1. 

Pisa,    GalUto^s   experiments  on   Falling            ^^^^^ 

IVallaxcs  astronomorum,  516. 

Uodiesat,  301,            217.                                    ^^^H 

Parasceue,  296  7,  407,  559-60,  589. 

Pisccs  pcr  interiora  minus  calidi,  378  9.            ^^^H 

Paris,  Dr.,  re/erred  /0.  253,  520,  582. 

—  volantes,  inter  aves  et  pisces,  437.                  ^^^^| 

Parmcnidcs.  cjus  philosophia,  338,  358. 

Piscium  pinnae.  429.                                           ^^^^| 

Particulae  vcnie,  351. 

Plaga  Democriti.  453-3.  5^6.                               ^^^H 

Particulariiim   rerum    contcmplationes, 

Planctarum  orbes,  a^i.                                                 ^^^ 

228. 

^  motus.  464  5,  468.                                            ^^^H 

—  ad     instantia*     particulares    recnr- 

—  spatia  corum  non  vacua  aliis  stellts,            ^^^H 

rendum.  230. 

^^H 

—  muUitudincm  nemo  reformidet,  309- 

—  a  caclo  stellato  attracti.  508,  536.                 ^^^H 

10. 

Planets,  pcriodic  timc  of,  how  obscrvcd.            ^^^H 

Panis  Secundae  Deltmeatio,   re/erred  to. 

^^H 

186,  208,  209.  and  olher  place». 

Plateau,  M.,  re/errtd  lo,  518.                                 ^^^H 

Portilioncs  scicnliarum,  167. 

Pkto,  his  doctrine  of  lU<u,  300.  234.            ^^^1 

Partus  temporis,  Novara  Organam  est. 

225,  249.  340.  390^1.                                      ^^H 

266,  321. 

»  supcr^titiosus,  241-3.                                        ^^^^| 

Pascal,  re/erred  to,  277. 

—  lopbista  erat,  357.                                           ^^^H 

—  hi$  crueiai  inslamee,  457-8- 

—  philosophia  ejus  vana.  358,  264.                   ^^^^| 

Pasteur,  re/errtd  to,  544. 

—  peregrinationcs  ejus.  259.                            ^^^H 

Patridus,  313,  460,  463,  518,  540. 

—  per  theologiam  philosophiam  natu-            ^^^^| 

Pcnctratio  dimcnsionum.  473.  523.  525. 

ralcm  corrupit,  394.                                         ^^^H 

Peregxinationes  recentiorem.  259,  277. 

—  rejcctionibus  et   negativis  ad    de6-            ^^^H 

Perigaca  et  Apogaea,  3S0-1. 

nitioncs  et  ideas  excutiendas  usus  est,            ^^^^| 

Periodi  trcs  doctrinanim.  366-7. 

^^H 

Peripatetici,    eorura    caloris    defwitio. 

—  cjusdcdivisioneeldcfinitionediciara,            ^^^H 

53^-3- 

^^H 

Permissio  intellectus,  396  7,  404. 

—  referred  to.  150.  351,  358,  291,  353,           ^^^H 

Perstus,  re/erred  to,  491. 

473.  and  elsewhcre.                                         ^^^^| 

Pertonifieation  0/  inanimate  cbjtcts,  11 6. 

Platonism,  200,  206.                                        ^^^H 

R  I 

^H 
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^^H                  PUtonisschola,  241. 

Principia   scientiarom,    169,    193,    195, 

^^H                    —  acatalcpsiam  intro^luxit,  34.9-50. 

196-9,  205.  273.  274,  324.  331. 

^^H                   Piautus,  referrtd  /0,  575. 

—  ex  quibui  el  per  quae,  245-6. 

^^H                   Playfair*»  PrAiminary  Disitrtadon,   rt- 

Principialis  natura.  394-5. 

Probabile,  non    vcrum,  sequitur    nova 

^^H                      ferred  lo,  pas&m. 

^^B                   nXijy^  Democriti,  452 -3i  5^6. 

Qcademia,  250. 

^^H                    ricniliiniis,  frigora  acerrima  in,  358-9. 

Probabilit)*,  Theory  of,  as  hcld  by  tbe 

^^m                    riicA  mnteriac,  555. 

New  Acadcmy,  207. 

^^B                   Plinius  ncgat  vilin  .1  physica  pbilosophia 

Processus  latcns.    Sec  Latcns. 

^^B                       cjicienda  essc,  316. 

Proclus  raathcinatica    corrupic    pbilo- 

^^H                    —  quotcd  m  ootcs  tu  Bk.  ii,  pas»m. 

sophiam  nalurakm,  294. 

^^H                   ritimbum     hominnm     intcllcctni     ad- 

Procyon,  380. 

^^H                         (lcndum,    nuu    plumae,    301-a.     Cp. 

Propitiae  instantiae,  505-ti. 

^m 

Proplastica.  575. 

^^H                   Plurality  of  Causes  in    rVs    relation    to 

Proprictatcs     occuUae,      244-5.     575» 

^^H                         Bacon»  dtKtrint  0/  Farms,  .^4.^-4.  358» 

581-2. 

^m               375*388-92,397.413. 

Protagoras,  sophista,  350,  357. 

^H                     Plutarch.  quoted,  319,  473,  ^90.  509. 

—  his  dictum.  aio. 

^^H                   Pneumattca     corpora,     their     specific 

Prudentia  civilis  cx  praescripto  dif!idit. 

^H                       eraN-ity.  493-4-                             ,    . 
^^H                   Folitiae  dviles  a  novis   contemplatio- 

^91. 

Psycholagy.  proptr  mttkod  0/  326. 

^^m                      nibus  avcrsae,  334. 

Pulmo  marinus.  366. 

^^H                   Politica    secunduna    novam   viam,    sc. 

Pulveris  tonnentarii  sive  pyrii  inTentio. 

^^H                       inductionEm,  tractanda,  325-7. 

308,  330.  382. 

^^m                   Polus  sophi^ta   257. 

—  pyrii  expansionis  mquisitio.  474-*. 

^^H                       Pomponius  Mtla,  referred  to,  360. 

519- 
Pusnianiinitas  detrimenta  in   scientias 

^H                   Pondus,  415-6.  453  6.  468^,  492. 

^^m                     PorccIIana,  440. 

invexit.  282-4. 

^^M                   —  cios     apud      Chinenses     confeclio. 

Putrefacta    in    onimalcula     solmnlttr. 

^H              566-7. 

377.  490.  499- 

^^H                   Poros  habcQt  vcl  soUdissima  corpora, 

Putrefnctio    in     sc     habct     nidimcnta 

^H 

caloris,  377-8, 

^^H                     Positiva,  meaning  of  Ihe  word.  220. 
^^1                   Postulntum    mathemnticnm     cotirorme 

—  est  generalio  formae  novac.  534. 

—  its  true  explanation.  534.  544« 

^^1                         cum  fabnca  !>yUo(rismi,  432-3. 

—  various  doctrincs  on,  «s  a  cause  of 

^^H                    Potcntia  Dei.  pcr  philosophiam  natu- 

lifc,  49^-9. 

^^H                       ralem  declarata,  aSS. 

Pyrrho  et  Ephectici.  350. 

^^H                     —  homiuum,    sc.    generatio    uovarum 

Pythagorae    superstitio     crassa.     241, 

^^H                       naturarum.  337-8. 

258.                                                      __ 

^^H                     —  adhuc  imi.x;rfecta,  34I-2. 

—  pcregnnationes  ejus,  359.                  ^^^H 

^^H                   —  et   scicntia  ampli6cant  nou    bcant, 

^^^^^1 

^H 

Quadnipedum  pedes,  429.                      ^^^H 

^^H                   —  in  idem  coincidunt,  188. 

Qualitatcs  primae  elementares,  243-5.         ^| 

^^H                     Praetieal  appiicationt   0/  Seitnet,    188, 

—  secundac,  lertiae,  &c..  345.                        ^| 

^H                          201,   254,    255,  271-3,    314,    321-3, 

Quanti  iusuuitiae,  520-2.                                H 

^H                       Mh  39^-3.  436.  559'  ^^  passim. 

Quantifntivt  dettrminations^  importaHct  of        ^| 

^^H                   Praemiis  scientiae  airciil,  390. 

in  science,  506  7,  5 1 1 .                                        ^^ 

^^M                   Praenolio,  422-3. 

Quatemiones  rerum.  577-8.                              ^| 

^^M                  Praerogativaeinstantianiin.  Seelnstan- 

Quantum  cosmicum.  530-1.                           ^| 

^H 

QuerLmoiiiae  authorum   de    subtililatc       ^H 

^^H                   —  natnranim,  407. 

naturae,  &c.,  159,  181,  262.                        ^H 

^^H                   Pracatigiae.  441 . 

Qnies  et  motus,  450-3.                                  ^H 

^^H                     Praiit  ofKnmvUdgt,  rtferred  to,  259.  271 . 

—  nuUa  veia,  556-7.                                 ^^^H 

^^H                     Prtctiiion  of  the  equinoxts,  547. 

Quiiita  essenlia,  215-6,  405»  471.          ^^^H 

^^H                       Predic/ion,  304-5. 

^^^^1 

^^H                     Price's    /njinittsimal    Catculus,   referred 

Radiaim  et  ramortim  conformitas.  41&      ^H 

^H                               '^^-^' 

Radii  lunares.  358.  361-2.                                ^^ 

^^B                    Primnm  mobile,  xiii,  231,  466. 

—  solares.  355,  359-*»-                                  H 

^^H                    Principalia  corpora.  578-80. 

Ramists,  their  um  qf  the  word  AxionL,       H 

^^H                   Principcs   plerumquc    vix    mcdiocritcr 

190.                                                             M 

^^H                       docti,  390. 

Ramvsio,  566.  569-70.                                     ^H 

^^^^^INDEJ^O   T//£  T^^A^^^O^S^^^Sj^^^^^M 

Rfintas  clcmentonim,  ejus  decopla  pro- 

Rotatio   coelestium,    316,  346,  464-8,                     ^^ 

poriio.  215. 

547-8,  r5o-i.                                                          ■ 

—  a  forma  caloris  rejicitur,  394. 

—  spontaaea,      346,      450-2,      464-S,                       H 

—  et  densitas,  490-4. 

550-1-                                                         ^M 

Rationale  genus  philosophantiuai,  135- 

Rot.-itionis  circuli.  451-2.                                           ^M 

24',  293.  294. 

Kubigo  mclalloritm,  4S8,  57^-'*                              ^^| 

Ralionalcm,  intcr  ct  cmpiricam  facul- 

^^^H 

lalem,  coiiju^ium  veium,  163,  294. 

S.  literae  potestas  43r-                                      ^^^B 

Kaiioncs  densi  cl  rari,  490-4. 
Rationis  humanae  redargutio  sibi  per- 

Saccharum,  si  frangatur,  comscat,  365.             ^^^^| 

1 

Sagittae   ligncae    sine    cuspide    ferrea            ^^^^| 

' 

missac,  311. 

altius  pcnetrant  in  lignum.  419.  533.              ^^^H 

Realisls.    Sec  Nominalists. 

—  pcr  acrcm  immissic  calescunt.  370.              ^^^H 

Recenliores  sueatiis  non  multa  addide- 

Sales.  3SJ.  476.    534,    577.     Sec   also             ^^^1 

runt,  a.nC. 

Chymicorum  trias.                                          ^^^^H 

—  doctrinis  eonim  vix  duae  ccnturioc 

Satellites  Jovis,  420.  4^5,  496                            ^^^H 

annonim  attrihui  po&sunl,  2G7. 

Satumus  intcr    plonctas    frigidissimus,             ^^^^| 

Rectificatio  Inductionis,  406. 

^^H 

Rcdargutio      Philosophiorum,      crled, 

—  molus  generationis  ejus,  546.                          ^^^H 

passiin. 

Scala  axiomatum,  301,  407.                                ^^^H 

RedargDtiones  tres,  171,  213»  3"- 

Scapha  sub  nquis.  562.                                           ^^^^| 

Rcflcxio  radiorum  solis,  355,    359-61, 

Sctpties^  difference  between  their  doctrine             ^^^^M 

4".  504- 

andihatof  ike  New  Academy,  206-7,             ^^^H 

Keflcxiontm  lucis,  opinio  non  essc  nisi 

^^^H 

a  solidis,  471. 

Scheiner,  485.                                                           ^^^^| 

Refractio  radiorum  solis.  411-a,  504, 

Schematismi  corporum  &ubtiIiora>,  490.  ^^^H 
—  simplices.  570.                                               ^^^^| 

54«. 

Regnum   Dei   non    venit    cum    obscr- 

Schcmatismus  latens.     See  Latens.                     ^^^H 

vatiane,  293. 

Schola,  523.  525,  530.  and  elscwhcre.                 ^^^H 

Rcgulus.  379  8]. 

—  Democriti  et  Leucippi,  333.  328.                        ^H 

Rdativiy  of  kuman  imtnvltdge,    203-3, 

Schola:^tici,    philo!>ophia    eorum    non            ^^^^M 

1 

510,  311. 

m.igni  momenti   267.                                         ^^^^| 

1 

Religionis  zelum  caecum  et    iraraode- 

—  pcr  methodos  multum  philosophiae            ^^^^| 

ratum.   philosophia  naturalLs    iiacta 

nocucrunt,  386.                                                      ^H 

cst  adversarium  molestum,  284-8. 

—  Aristolelis  philosophiam  cum  rcli-                  ^M 

Religions.  Creek  and  Roman,  character 

gione  immiscuerunt,  ih.                                             ^H 

of,  368-9. 

—  sublilitatibus  immensum  indulserunt,                   ^H 

R^u$al,  M.  d«,  rt/emd  to,  377.  354. 

^M 

Repraesentari.  meaning  of  word,  308. 

Scholasticorum   philosophomm  genus,            ^^^H 

Resonatio,  546. 

^^H 

Rttora,  574-5. 

Schwegler's   Hiuory   qf  PkiloiOpky,   rf-             ^^^H 

Revcrbcraloria,  356,  383. 

/erred                                                                  ^^^H 

Revercnti.i  antitjuitatis  nimia.  375-8. 

Scientia  es&entiae  imago,  317.                            ^^^H 

Revolutiones  scientiarum,  390. 

—  vera  per  can^uis.  339.  ^^^1 
Sdenlia  ec  potentta   humana   in  idem             ^^^H 

Rhalmrbarum,  519. 

Rhetorcs  (Iracci.  257. 

coinddunt,  176,  18S,  342,  559.                             ^H 

Rhctorica.  'practcr  cxpcctalum'  tropns 

Sdentiae  suis  haercnt   vestigiis,    158,            ^^^H 

in  ea,  432. 

^^H 

Ritfir  and  Prtlie/t  Historia  Phitotophitti, 

—  cur  param  proroovcrint,  366  sqq.                 ^^^^H 

—  ab   ipsis    fundamcnlis    excitandae,           ^^^H 

rtferrtd  /0,  pasam. 

Romani  Kriptores.  356. 

^^H 

Romanorum   Imperium.  ejus  adminis- 

Sdentiarum    vera    et    legilima    meta,           ^^^H 

tralio   plurimorum   opcra  indigebat. 

>7i-3'                      ^H 

369. 

Scintillae   pcr  percussionem  silicis   et            ^^^H 

—  Philosophla  inlra  spatium  duonim 

chal>bis,  369.                                                 ^^^H 

sacculorum  conclusa,  267. 

—  per  acrem  attritum  non  generantor,            ^^^^| 

—  in  morali  philosophia  medilationes 

^^H 

occupatae,  a68. 

Sdrc  est  per  causas  &ctrej  339.                          ^^^H 

Kores,  521,  567. 

Sdopetum,  419.                                                  ^^^H 

—  mcllili,  570. 

Scopae  dissolutae.  374.  ^^^H 
Scripturac  Sacrae,  342.  287-8.                          ^^^^H 

Ros  solis,  570. 

. 

Rostra  in  avibus,  430. 

Scrotum  et  matrix,  analuga,  439.                     ^^^H 

^^H         616             INDEX  TO  THE  TEXT  AND  NOTFS,                ^^ 

^^^^^H|           Scythanim  nomine  apad  antiquos  omues 

Sol,  calor  cjus,  379-*i-                                  ■ 

^^^^H                h)-[>crborci  appellati  sunt.  259. 

—  calorii  ejus  respectu  ignis  differcntia,     H 

^^^^^H            Seasons,  phatnomena  of  tht,  380-1. 

44S  sqq.                                                               ■ 

^^^^^1           Scctae   alicujus,   nos   non   fundamenta 

—  iu  action  on  the  tides,  4S3.                    ■ 

^^^^H               moliri,  164,           313. 

—  maculac  in  sole,  485.                              H 

^^^^^H            Stcundat  (meiliae).  cauta^  n*gJKtat,  242. 

SfJinus,  rejerrtd  to,  360,  46  J,  537.                 ^| 

^^^^H             —  earum  scienfia  a  Tluologia  damnatae, 

Solomoniis  proverbium,  339.                 ^^^B 

^^^m 

Solutio  contmuitalis,  383-4.                ^^^^| 

^^^^H            —  intentionis  voces,  236-7. 

Somnia,  316.                                             ^^^^| 

^^^^H            Selenogniphta,  485. 

Soni  communicatio,   4S0,  503-4.   fflp^ 

^^^^^H             Stnsca's  Natnral  Questions,  rtjerrtd  to, 

515-8.545-6.548. 

^^^^H                ?fi^'7^'  4^)7<  ^^  paa&im. 

Sophistae  vctercs.  181.  250.  256.  357. 

^^^^H            Senectutis  refocillatio,  543- 

Sophistanim  nomen  in  rfaetores  antaqnos 

^^^^^B             Semations  overpowtrtd  hy  othtn    pf  the 

rcjectum.  357. 

^^^^^^M                same  clois,  49^,  504. 

—  aliis  quooue  compeiii,  16, 
Sophistici  IC  enchi,  310. 

^^^^^m           5ense&,    thcir  relation    to    knowledge. 

^^^^^B 

Sophisticum    genus    philosophantiam. 

^^^^^H            Sensc,   omnia   in   naturalibus  petemla 

335-4». 

^^^^H                suiil  a,                   505. 

Spag>Tici.  571. 

^^^^^H            Sensui  tn!>tantiac  quae  auxiliantnr,  4S1 

Spccienim  divcrsarum  conflictns,    244, 

^^^H          ^q- 

437. 

^^^^^H            — •  per  novam  viam  ministramus.  324. 
^^^^^H            Sensum    esse    mensumm    rerum,    falso 

—  varialio.  436-7. 

Spedes.  sensibiles,  504,  516. 

^^^^^1                asseritnr, 

—  visibiles.  518.                                     ^^^| 

^^^^H           —  secundum,  philosophans,  480. 

Specijie  gravitiet,  491-4,  530.                  ^^H 

^^^^^H           Sensus  duplex  culpa,  170^  a^a. 
^^^^^H            Sensnum  fallaciac.  332.  497. 

SiJedficae  virtutci.  344-5,  .SrS.  583. 

Speclacies,  their  tnventioH,  483. 

^^^^^H           —  impressiones  villosae.  351-2. 

Specula  comburentia,  355.  361-a,  3;«. 

^^^^H            Separalio   corponim    non    per    ignem 
^^^^H               faciendo,  349. 

383-f 

Specus  idola,  aii-3.  335-9. 

^^^^H            Scptcm  illi,  qui  sapientes  nomimLbantur, 

Spedding,  J.,  rejerred  to^  passim, 

Spci    qnitf    affulgcat    de     instaurandi» 

^^^^m           269, 281. 

^^^^^H              Sericum,  307. 

scientiis,  291  sqq. 

^^^^^H             .Serpentom  %-olumina,  429. 

Sp9ruer,  Herbert,  rejerred  lo,   a86,   336, 

^^^^H            Sevcrinus, 

456. 

^^^^^H            Scxtu!>  Lmpiricus,  ^ia,  350,  533. 

Spkeroidal  tkap€  oj  drops    qf  Uqmds, 

^^^^^H             Shra-t  and  hng  sigkttdness,  5 10. 

417-8. 

^^^^^H            Siccitates    cometas,    trabes.    &c.    se- 

Spinoza,  331,  338. 

^^^^^H                 quuntur,  363. 

Spirales  lineae,  314-5.  4*^7. 

^^^^H           Sidgwick,  Mr.  H.,  rejerrtd  to,  350. 

Splritus  in  corporibus,  222,  350,  475-6, 

^^^^^H             Signatures,  doctrine  oj,  £83. 

487-90.  S33-5i  542.  544,  549,  553. 

^^^^^H            Simia,  quam  similis  nohis,  437. 

—  vitalis.  387,   427-8,  490,   493.   503, 

^^^^^H           Similituditics  citius  a  quibusdam  notatae 

519.  540  3.  549.  563-3.  567-8. 

^^^^^H                quam  diflcrenliae,  227. 

—  ab  opiatis  ct  medicamentis  quomodo 

^^^^^H          —  notandoe  potius  quam  differenliae, 

afiiciatur,  567-8. 

^^^H 

—  metnllorum,  400,  488-9. 

^^^^^H           Simpliccs  Natunie.     See  Naturae. 

Spiritus  vini.  357,  373. 

^^^^^H            Simtdtaneotn  and  svdden  impresuotis,  tke 

—  flamma  ejus  lenis,  364,  381-a. 

^^^^^^H                 miMd  unduly  inJJueHeed  by,  31  7-8. 

Spirituum  Mislura,  501-1. 

^^^^^H          Sinnrum  re^um  nondmu  gaudet  alpha- 

—  Composilio,  503. 

^^^^^H               bcto,  379. 

Spontaneous  geH-rration,  498-9,  534, 

^^^^^H           Sirius  intcr  stcUas   fixas   calidissimus. 

Spuma  maris  mota  coruscat,  366. 

^^^H 

—  niinus  est   frigida   quam    liqnor    c 

^^^^^B            Smytk's  Ceiestial  Cycle,  rejerred  to,  380. 

quo  gcneratur,  369. 

^^^^^H          Socrates  philosophiam   e   coelo   devo- 

Spumnc  color,  unde  fit,  411-3. 

^^^^^H                   269. 

Squainae  pisdum    putrcsoentes    noctn 

^^^^^H          —  parallcl   bctwccn  him   and    Bacon, 

splcndent,  367. 

^^^H          207. 

Stcllae  fixne,  359. 

^^^^H            .  hi.s  «Iptuvtfa,  349. 

—  cadcntes,  363-4.  370. 

^^^^B          —  charges  againsl.  285. 

—  aliac  magis,    aJlae    minu»    calidac. 

^^^^H          Sol,  radii  ejus,  355,  359  61. 

379  8*. 
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P            SteDae  corpus  Tenun  et  species  visa, 

Tabulae  graduum  scu  comparalivae  in                     ^H 

f;'6-7- 

calido,  374  w^q.                                                             ^H 

—  et  sulphur  consentiunt,  577-8. 

—  exclusivae,  392  sqq.                                                 ^^ 

Stnifart,  Dugald,  referred  to,  pas$im. 

Tactus  magnctts,  469-7^'                                             ^H 

Stillicidia,  417-8,  528. 

—  sensus,  486.                                                               ^M 

Stoics,  Philosophy  0/,  206. 

Taylor,  Jtrmy,  referred  to,  286-6,  330.                         H 

S/rabo.  rtjerrtd  to,  508. 

TeUsoopes,  thtir  invtHtion,  483  5.                                        H 

Strulhiones,  379. 

Telesius,  312-3,  412,  429,   447.   456.                     ■ 

HubaUenia,  221. 

460,  463.  465-6,  491,  499>  538.  553»                _■ 

Sub^tantiac  incoqiorcac,  480-1. 
Subiititutiones     per     gmdus,    aul     per 

^^M 

—  quatuor  cjus  contobernales  naturae.              ^^^H 

analoga,  500-3. 

.  .         ,                                    ^™ 

Subternineis   ex    locis    ignes   aoerrimi 

—  ejus  de  luce  opinio,  496-7.                                     ^H 

erumpentcs,  431-2. 

Tcmpf^tntes  frigidac  a  ventis  pcndcnt.              ^^^H 

Subtililas  nalurae   Rubtilitatem   senstis 

^H 

et  intellectus  supemt,  191. 

Teroporis    partus^    Kovum    Organum,              ^^^H 

Subtilitatis  teinpiis  verum  ac  proprtum, 

155.                                                                     ^^H 

318. 

—  Parius  Mauulm,  rfferrtd  to,  pasam.                  ^^^^M 

Succc<lanenm,  568. 

—  non  authoritatis,  Veritas  dicitur  filia,              ^^^H 

SufTragiorum  jus  in  divinis  et  poHticis, 

^H 

265. 

Tempus  Huvii  instar  solida  mergit,  159,              ^^^^H 

Sulnhur    potentialcm    calorem    habct, 

264.                                                           ^^H 

376. 

—  operaliones  ejus  subtUissimae,  403-4,              ^^^H 

—  cjus  flamma,   inslantia   foecleris  rle 

^  divisiones  ejus,  504.                                           ^^^M 

visibili,   456-7.      See    also    Chymi- 

corum  Irias. 

Tenariph.  Picuft  de,  359.                                          ^^^H 

Swtnmary  o/Bk.  i.  186. 

TennernaHn^s  Hisiory  0/  Philotophy,  re-               ^^^H 

—  -B*.  ".  336. 

ftrrtd  to,  206.                                                          ^^^^B 

Superstitio,  221,  241-3,  284-8. 

Tcpor  undc  fiat,  368-9.                                                ^H 

Supcrbliliosa  iuter  instantiaa  potest&tis 

Tercerac  insulae,  569-70.                                         ^^^^| 

numeranda,  441. 

Tennini  inquisitionis,  407.                                       ^^^H 

Supcnititiosum  gentis  philosophantium, 

Terra  si  esset  pcrforata,  quae  evenireiU.               ^^^H 

336,  241-3. 

4S3-4-                                                                        ^M 

Sappositio  phantastica,  231. 

—  stal  roole  sua,  553.                                               ^M 

Sydnty  Smith,  refarrtd  to,  277. 

—  ejus  vib   magnctica  secundum   Gil-              ^^^^M 

Syllc^smf  Bacon'»  rccognitioo  of  tbc 

bcrtum,  454-5.  468  70,  50$.                             ^^^1 

fiinctions  of,  193. 

—  de  rotationc  cjus,  46  2,  464-8,  5 1 7-9,               ^^^H 

Syllogismus,  inutilitas  cjus,  16S,  193-4, 

^^M 

301. 

—  de  visceribus  ejus,   444,  538,   544,               ^^^H 

Syllogistic  principlcs,  their  analogy  to 

556,  565.                                                        ^H 

maihematic-il  axioms,  433. 

Terrella  magnctica,  470.                                            ^M 

Sylva  Sylvanim,  rcfened  to,  ^tassim. 

Texlune    naturales    subtilioFei»    quam                       ^| 

^hrae  expcrientiae,  161,  275,  297. 

artificialcs,  4^^.                                                             ^M 

^_      —  limonum  ct  anrantiorum  ad  Floridae 

—  subtiliores  rentm,  490.                                      ^^^H 

^H          litora,  50Q. 

Tfaales,  269.                                                            ^^H 

^H      Sympathiae  rerum,  aSo,  427-8,  453-4» 

Theatrum    sympalheticum,     r^rred    to,              ^^^H 

■     ^  575  «)q. 

^^H 

^f     Synopsis  naturarnm,  407. 

Thtma  Cotli,  referred  to,  paisim.                             ^^^H 

^^      S^stm,  fxetsUvi  lovt  0/,  214-6. 

Thcologiam,  ingenia  hominum  occupata               ^^^H 

\ 

26B.                                                   ^^^^1 

^^m      Tablcs,   comparison  of   Biicoii's  wlth 

—  comiptiu  philosophiac  ex  thcologia              ^^^H 

^B         Miirs  Expenmental  Mcthods,  355-6, 

admista,  341-3*  2^6  7.                                      ^^^H 

■ 

Thcophrastus    inter    Sophistas    nume-               ^^^H 

^H     Tabulae   inventtonis,    391,    300,    314, 

randus,  257.                                                             ^^^| 

■ 

Thennometcr.     See  Vitrum  calendare.             ^^^^H 

^H     —  ime,  metus,  &c..  326. 

Thirlvfail.  Bp..  saying  of,  265.                           ^^^^H 
Tormenta  ignea,  306-7,  517-8.                        ^^^^^H 

^H     —  nd  historiam  naturolcm  perficiendam 

^H         necessariae,  354. 

TomceUts  discovery,  457-8,  513.                          ^^^^H 

^H     —  instantiaruni  coavenientium,  355  soq. 
^H     —  instanliarum   negativaruro,   seu  dc- 

Tonion,  554.                                                           ^^^H 

Trabes.  363.                                                           ^^H 

^H         cliiialionis,  358  sqq. 

Trade^ndSf  453.                                                  ^^^^| 
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Trftduclto  expcrimcntonim  unius  artia 

in  alias,  300. 
Tran^omiatio  corponimj  i^^St  33S,  343, 

344-6,  585  6. 
Tran&inissio  imprL-ssionum,  441-2. 
Transmutabili'y  of  ihe  Elements,  540-I. 
Trenddenburgt    referred    /o,    %  34,    and 

elscwherc. 
Trepidationis  motus,  55  »-2. 
Tusitr,  referred  to,  58  i. 
Tyhr,  Mr.,  referred  /0,  aai,  345,  326, 

4.U.  58  i. 
Tyndall,  Professor,  quoted  or  referrtd  /0 

fff  notei  10  Bk.  ii,  pasiim, 

Vebtrwgt  referred  to,  pnisim. 
Ullimalcs  naturae,  ^47. 
Uneonseious  eerebration,  425. 
Vndulatory  theory  of  Heai,  402. 
Uiiifortnity  of  optiuon    no  tesi   of  trutk, 

aoj  3. 
Unilaleral  Tests,  458,  472. 
Vttiversities,  tketr  chief  bitstness  and  in- 

tereals   in    Bacnn's   ittne,    388-9.     Sec 

olso  Collegia. 
Urina  solvitur  a  frigore,  533, 
Urinatores  quomodo  possint  sub  aqnis 

diutius  manere,  561    3. 
UttlitAs  et   fructus  scientiarum    meta, 

271. 

—  ct  vcntas  res  ipsissimae,  322, 

Vacuum,     323.     247-8,     sjo-i,    463^ 

S2.V4.  554-^- 

—  abhorrcmia  cjus,  347.  533-5. 

—  per  lcucippum  ct  Dcmocritum  in- 
troductum,  55!^, 

—  coacervatum  et  permistumi  555. 
Valerim  Terminus,  rrferred  to,  pnssim. 
Vapores  et  funius  calefacti,  356,  367. 
Variatio  cxperimcntorum.  254. 

—  innuisilionis    pro    natura    subjccli. 
406  7. 

Variitas   in   genemtiooibus  mentis   et 

manus,  iSi>. 
Vegetabilia,   alia   calida,    alia   fripda, 

376.    Sce  also  Herbac  and  Aromata. 
Vcgctatio  pbiitarum.  498,  540-j. 
Velleius,  the  Epuurean.  249  50. 
Velocity  of  motions,  htiw  m«a>ured,  405-6. 

and  elscwhcrc.  Scc  also  Light,  Sound, 

Gravitas,  &c. 
Vcnena,  544-5. 

—  specifica,  585. 
Veiuris  astrum,  536-7. 

Vciiti  arcent  pc!>tilcntiam  acrisj  534. 
Ventosac,  524,  562-3. 
Ventus  iyncus.  306-7. 
Vcnus  a  solc  ligala,  536. 
Verba  notionum  tciseme,  194. 


Verba  ex  captu  vulgi  impannntur,  ii  J, 
229. 

—  vim  faciimt  intellectui,  213.  229. 

—  per  lineas  ^TiIgari  intcUcctui  maximc 
conspicuas  res  sccant,  229. 

—  controvcTiiae     saepe     desinant     in 
verbis,  229. 

Verijication,  196 -6^  353,  304.     See  also 

Hypothesis. 
Veritcis,  duae  viae  ad  eam  tnvenieudam, 

iy6  9.  301. 

—  uridc  pctcnda,  228. 

—  tcmporis  filia  dicitnr,  non  authori- 
tatis,  278. 

—  et  utilitas.  scientianim  meta.  322. 
Vermiculi  culis,  446-7.  503. 
Vermis  bombycinus.  307. 

Verticitas    acus    magncticac,    469-70, 

\  ::spcrtiliones  inter   aves    cl    quadm- 

pedes.  437. 
Vexationes  artis,  Natora  remm  se  prodit 

V*^h  ^ll,  298. 
Vta  nostra  cxaequat  fere  ingenia,  330-  j . 

Cp.  234. 

—  non  in  plano  sita  est,  300. 

Viac   duo   ad    iiiquireiidam    et    mveui- 

endam  veritatem,  196-9,301. 
Vindeniiatio   prima    de    forma    calidi, 

396  sqq. 
Vini  et  aquae  potoresnon  idem  sentiunl. 

321 
Vini    spiritus    fortis    exequitur     opera 

caloris.  357. 

—  fiat  cxperimentum  ejus  in  lignis,  &C-, 

37.V 

—  flamma  cjus  mollissima,  382. 
Violarum  infusio,  520. 

yirgil,  referred  /o,  3j8,  365,   380,  489. 

Visibile,     instantia    foederis     de     eo, 

4Sfi-7- 
Vii^io  non  bene  traosigitur  ad  tactum, 

5»o- 

—  momenla  temporis  ad  eam  conrniu- 
nicantbun  rcquinmlur.  516-7. 

Viso  auxilia  conuuireada,  483-5. 

Visus  sensus,  480. 

Vitae  et  Mortis,    Historia,   referrtd   to, 

pasxim. 
Vilrum,  quoinodo  tenacitas  ei  superin- 

duccnda,  343, 

—  ca]endare  sive  graduum,  361  -3,  368, 
373.  386-7.  394,  403.  414-5,  494. 

—  iuLcgmm  el  pulverizatam,  411. 

—  comburens.     Sec  Speculum, 
Vivisection,  499-500. 
Voitaire,  referrtd  /0,  468. 
Volucrura  alae  et  pcdes,  439. 
Vulcani.  571. 
Vnlcanus,  ab  co  ad  Minervam  trus- 
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eundum    in    sqmrandis    corporibus, 

350- 
Vulgares    differentiae    motus    nullius 
pretii,  246. 

Watsm,  Dr.t  reftrred  to,  533. 

IVa/ts'  Dictionary  0/  Chmtstryt  nftrrgd 

to  in  notes  on  Bk.  H,  passim. 
Weight.    See  Pondus. 
Weits'  theory  ofDew,  521. 
Whately,  Abp.,  321. 
Wheatstone,  r^erred  to,  480.  ' 

Whevxll,  Dr.t  referred  to,  pasam, 
Whirlwinds,  455. 
Wit,  definition  of  aay. 


Woolaston,  Dr.^  503. 

Xenophanes,  258,  262, 
Xylobalsamum,  568. 

Zeller^s  History  of  Philosophy,  r^erred 
to,  passim. 

Zembla,  Nova,  360. 

Zenith,  380. 

Zeno  inter  sophistas  numerandus.  357. 

Zibethum  odores  optimos  generat,  317. 

Zodiacus,  via  solis  per  eum,  causa 
principalis  (secundum  Aristotelem) 
generationis  et  corruptionis,  449. 

—  politas  diversa  ejus,  466. 
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10  CUrendOD  Frou  Beriea.  pp.  14.  18«  21,  34,  26.) 

Anclo-Saxon. — An  Augio-Saxon  DicHonary,  based  on  thc 

MS.  Collections  of  Uie  late  Joseph  Bosworth.  D.D.,  Professor  of  Anglo-Saxon, 
Oxford.  Edited  and  enlargcd  by  Prof.  T.  N.  ToUcr.  M.A.  (To  be  complcled 
in  four  parts.)  Partslandll.  A— HWISTLIAN  (pp.  vi,  576).  i88a.  410, 
1 5 j.  each. 

Chinese. — A  Handbook  of  tJu  Chinese  Langitage,     Parts  I 

and  II,  Grammar  and  Clire&tomathy.  By  James  Sumniers.  1863.  8vo. 
halfbound,  1/.  8f. 

English. — A  New  Ettgiish  Dictionary^  on  Historical  Prin- 

ciples:  founded  miiinly  on  the  materials  collccted  by  the  Philological  Society. 
Edited  by  Jamcs  A.  H.  Murray,  LL.D.,  President  of  ihe  Philological  Society ; 
with  the  aa^sifttaiice  of  many  Scholars  and  mea  of  Science.  Part  I.  A — ANT 
(pp.  xn,  353).     Imperlal  ^to.  \is.  td. 

-  An  Etymohgical  Dictionary  of  the  Engiish  Language^ 

flrranged  on  an  Historical  Basi».  By  W.  W.  Ske&t,  M.A.  Si£o*td  Edition. 
18S4.  4to.  iL  4^. 

^Supplement  to  the  First  Edition  of  the  above.     1884, 

4to.   2J.  6*/.    Just  fhtblished. 

A  Coftcise  Etymological  Dictionary  of  tlte  English  Lan- 

^uoKe.    By  W.  W.  Skeat.  M.A.     1884,    Crown  8vo.  51,  6*^. 

Greek. — A     Greek-Engiisk    Lexicon^    by    Henry     Geoi^e 

Liddell.  D.D.,  and  Kobert  Scott,  D.D.  Seventh  Edition,  Revlsed  and  Aug- 
mentcd  throughont.     1883.    410.  l/.  i6j-. 

A  Grcek-Englisk  Lexicon,  abridged  from  Liddell  and 

Scotfs  4to.  edition.  chicfly  for  the  nse  of  Schools.  Tweutieth  Edition. 
CarefuUy  Revised  Lhroughout.     1883.    Square  lamo.  'js.6d. 
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Greek. — A  copioHs  Greek-Englisk  Vocabtdaryy  compiled  from 

thc  best  authorities.     1850.    i^mo.  31. 

A  Practical  J ntroduction  to  Greek  Accentnation^  b/  H. 

W.  Chandler.  M^.     Second  Edilion.     iSSi.    8vo.  loj.  6</. 

Hebrew. — The  Book  of  Hehrew   Roots,   by  Abu   '1-Walid 

Marw&n  ibn  Jaoah,  otherwisc  called  Rabbt  Yon&h.  Now  ftrst  editcd,  with  an 
Appendix,  by  Ad.  Ncubaocr.     1875.   4(0.  a/.  7j.  6^. 

A   Treatise  on  the  use  of  the  Tenses  in  Hebrew,     By 

S,  R.  Driver,  M.A.    Sccond  Edition,  Revised  and  Eolarged.    1881.  ExtrA 

fcap.  8vo.  7J.  6rf. 

Hcbreu*  Accentuation   of  Psahns^   Proverhs^   atid  Joh. 

By  William  Wickes,  D.D.     1881.    Demy  8vo.  stiff  coveis,  is. 
ICELANDTC. — An  Icclandic-Englisk  Dictionary,  bascd  on  the 

MS.  collectiona  of  tbc  late  Richard  Cleasby.  Enlarged  and  coraplcled  by 
G,  Vigfiisson.  M.A,  With  an  Introduction,  and  Life  of  Richard  Clea&by.  by 
G.  Webbc  Dascnt,  D.C.L.     1874.   410.  3/.  71. 

A  List  of  English  Words  the  Etymology  of  ivhich  is 

illustraiid  by  compariion  xvith  Jcelamdii.  Treparcd  in  the  fonn  of  an 
ArPENDlx  10  thc  above.    By  W.  W.  Skeat,  M.A.     1876.  stiiched,  is. 

An  Icelandie  Prose  Rcader^  with  Notes,  Grammar  and 

Glossary.  by  Dr.  Gudbrand  Vigfusson  and  F.  Vork  Powell,  M.A.  1879. 
Extra  fcap.  8vo.  io.<f.  6</. 

Latin. — A  Latin  Dictionary,  founded  on  Andrews'  edition 
of  Frcund^s  Latin  Diclioiiary.  rcviscd.  enlargcd.  and  in  grcal  part  rewritien 
by  Charlton  T.  Lewis,  Ph.D..  aud  Charles  Short,  LL.D.    1879   ^to.  i/.  jj. 

Sanskrit. — A  Practical  Grammar  of  the  Sanskrit  Languagc^ 
arnmged  wtlh  rercrencc  lo  tlie  Cla^ical  Languages  of  Europe.  for  thc  u<>e  of 
English  Studcnls,  by  Monier  Williams,  M.A.    Fourth  Edilion,  1877.  8vo.  15J. 

A    Sanskrit'Euglish  Dictionary^    Etymolc^ically    and 

Fhilologically  arranged,  witb  special  rcfcrence  to  Greck,  Laliji,  GennaiL  Anglo- 
Saxon,  English,  and  other  cognate  Indo>£uropcan  Languagcs,  By  Monicr 
Williams,  M.A.     187J.  410.  4/.  14J.  ^d. 

Nalopdkhydnam.     Story   of   Nala,  an    Episode   of   thc 

Maha-Bbirata:  the  Sanskrit  text.  with  a  copious  Vocabolary.  and  an  improvrd 
version  of  Deon  Milroan^s  TninUation,  by  Mouier  WiUiams,  M.A.  bccond 
Edition,  Revised  and  Improved.     1879,  8vo.  15*. 

■  Sakuntald.    A  Sanskrit  Drama,  in  Sevcn  Acts.    Edited 

by  Mcnier  Williams,  M.A.    Sccond  Edition,  1876.   8vo.  aix. 

SVRIAC. — Thcsaurus  Syriacus :  collegcrunt  Quatrem^re,  Bem- 

stein.  Ixirsbach,  Amoldi.  Agrell,  Ficld,  Roedigcr:  edidit  R.  Paync  Siiiith. 
S.T.P.  Fasc.  I-VI.  1868-83,  sm.  fol.  cach,  i/.  u,  VoL  1,  conlaining 
Fasc.  I-V,  sm.  fol.  5/.  jjr. 

^^—The Book of  KcdUah  and Dimnah.  Translated  fromArabic 

into  Syriac.  Edited  by  W.  Wrighl  LL.D ,  Proftssor  of  Arabic  in  the  Vm- 
ver»ily  of  Cambridge.     8vo.  i8»4.  2IJ, 
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GR££E  CLASSICS,  &o. 

ArisUyphanes :    A   Complctc  Concordance   to   thc  Comedics 

and  Kragmcnb.     By  Hcury  Dunbar,  M.D.     ^to.  i/.  u. 

Aristotle :  The  Politics^  translated  into  English,  with  Intro- 
duction,  Marginal  Analysls.  Notcs,  ond  Indices,  by  R  Jowett,  M.A.  Medium 
8vo      Nearly  ready. 

Heracliti  Ephesii   Reliqitiac.     Reccnsuit    T.    Bywatcr,   M.A. 

Ap{M;ndicis  loco  odditae  sont  Diogenis  Laerlii  Vita  Heracliti,  Particulae  Hij> 
pocralei  De  Diaeta  Ltbri  Primi,  Epistolae  Hctaclitcae.   1877.  Svo.  dr. 

Honur:    A   Complete   Concordance    to    the   Odyssey   and 

Hymns  of  Homer ;  to  which  is  added  a  Concordance  to  the  Parallel  Passages 
in  the  lliad.Odyucy.and  Hymns.  liy  Henry  Dunbar.  M.D.     18S0.    ^to.  i/.  u. 

Scholia  Graeca   in  Iliadem.      Editcd  by  Professor  W. 

Dindorf,  after  a  ncw  collation  of  thc  Vcnetian  MSS.  by  D.  B.  Monro,  M.A., 
FcUow  of  Oricl  Collegc. 

Vols.  1.  II.  1875.  8vo.  J4J. 

Vols.  HI.  IV.  1877.  8vo.  afo. 

Vols.  V.  VI.     2n  Preparation. 

Scholia  Graeca  in  Odysseam,     Edldit  Gui].  Dindorfius 

Tomi  n.     1855.  8vo.    i  jj.  6</. 

Plato :  Apology,  with  a  revised  Text  and  English  Notes,  and 
a  Digest  of  Platonic  Idioms.  by  Jamcs  Riddell,  M.A.    1878.  8vo.  8j.  6</. 

PhilebuSy  with  a  revlsed  Text  and  English  Notes,  by 

Edward  Poste.  M.A.     1860.   8vo.  7^.  6</. 

Sophistes  and  Politicus,  with  a  revised  Text  and  English 

Notcs,  by  L.  CampbeU»  M.A.     1867.    8vo.  i8j. 

Theactctus^  with  a  revised  Text  and    English   Notcs, 

by  1»  Canipbcll.  M.A.    Sccond  Edition.   8vo.  loj.  6</. 

-  Th€  Dialognesy  translated  into  Engh*sh,  with  Analyses 

and  Introductions,  by  B.  Jowelt,  M.A.    A  ucw  Editioa  in  5  volumes^  mcdium 
8vo.    1875.   3/.  loj. 

TIi£  Rcpuhlic^  translated  into  English,  with  an  Analysis 

and  IntroducLion,  by  H.  Jowclt,  M  A.     Mtfiium  8vo.    \is.  6</. 

— — -  Index  to.    Compilcd  for  thc  Second  Edition  of  Professor 

Jowclfs  Translation  of  ihc  Dialogtics.     By  Evelyn  Abbott,  M.A.      I875. 

8vo.  paper  covcrv,  2s.  6J. 

Thucydidcs :    Translated    into    English,   with    Introduction. 

Marginal  Aiulysi»,  Notcs,  and  Indices.    By  B.  Jowett,  M.A.    i  vols.   18U. 
Mcdium  8vo.    1/.  \i$. 
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TH£   HOLY  SCBIPTXTBES,  «co. 

EkglisH. —  T/te  Holy  Dible  in  the  earlicst  English  Versiotis^ 

roadc  from  the  Latin  Vulgatc  by  John  WyclifTc  and  his  followen:  cdited  by 
the  Rev.  J.  ForshaU  and  Sir  F.  Maddeu.  ^vols.   1850.   Koyal  ^to.  3/.  i^. 

[Also  reprinted  Crom  ths  aboTe*  with  Introduotion  and  GlossaiT' 
by  W.  W.  Skeat.  M.A. 


—  The  Books  of  Job^  Psalms^  Proverbs,  Ecclesiastes,  and  the 

Sottg  0/ Sohmtm :  acoordiog  to  the  Wyclifiite  Vcr«ion  made  by  Nicholas 
dc  Hcreford,  aboat  a.d,  1381,  and  Reriscd  by  John  Parvcy,  about  A.D.  1388. 
Extra  fcap.  8vo.    5x.  6</. 

—  The  New  Testanient  in  English^  accordmg  to  the  Version 

by  John  Wycliflc,  about  A.u.  13R0,  and  Re%*iaed  by  John  Purvey,  about  A.D. 
1388.     Extra  fcap.   8vo.    6j.] 


Tlu  Holy  Biblet  an  exact  reprint,  page  for  page,  of  the 

AuthoriaedVersionpublishedintheyeariOii,   Dcniy  ^to.  halfbound,    i/.  1/. 

GoTHiC. — The  Gospcl  of  St,  Mark  in   Gothic^  according  to 

the  translation  madc  by  Wulfila  in  the  Fourth  Century.  Editcti  wilh  a 
Gramraatical  Introduction  and  Olossarial  Index  by  W.  W,  Skeat»  M.A, 
Extra  fcap.  8vo.  4J. 

GreEK. —  Vetus  Testa^mntum  ex  Versione  Septuaginta  Inter- 

pretura  secundum  excmplnr  ValicanumRomae  editum.  Acccdii  potior  varietaj 
Codicis  Alexandrini.   Tomi  III.   Edilio  Altera.    iSmo.   i8j. 

Origenis  Hexaplomm  quae  supersunt;    sive,  Veterum 

Intcrpretam  Graeconim  in  totum  Vetus  Testa.mentum  Fnigmenta.  Edidit 
Fridericus  Field,  A.M.     3  vols.     1875.    4'°-   S^-  5^* 

Tfie   Book  of   Wisdont :    the   Grcek  Text,   the   Lattn 

Vulgate,  and  the  Aulhorised  English  Vcrsion ;  wilh  an  Introduction,  Critical 
Apparatus, ond  «  Commentary.  By  William  J.  DeancM.A.  Small^to.  \is.f>iL. 

Novum  Testamentum  Graece.  Antiquissimorum  Codicum 

Textns  \n  ordine  pam.lielo  dispositi.  Acccdit  coUalio  CodicisSinaitici.  Edidit 
E.  H.  HanscU,  S.T.B,  Tomi  III.    1864,    8vo.    halfmorocco.  j/.  iii.6i/. 

Novtim    Testamcntum  Gracce.     Accedunt   parallela  S. 

Scripturae  loca,  necnon  vetus  capitulonim  notatto  et  canonea  Eusebti.  Edidtt 
Carolus  Uoyd,  S.  T.  P.  R.    i8mo.  is. 

The  8&me  on  writing  paper,  with  large  margin,   lor, 

Novum  Testamentum  Graece\\x^t^  Exemplar  Milllanum. 


i8mo.   15.  6d. 

The  ■ame  on  writing  paper.  with  large  margin,  91. 


CLARENDON  PRESS,  OXFORD, 


Greek. — Evangelia  Sacra  Graece,     Fcap.  8vo.  Hmp,  u.  6d, 
' T/ie  Grcek   Testament,  with  the  Readlngs  adopted  by 

tbe  Reviscrs  of  the  Authortsed  Verslon : — 

(i)  Pica  type.     Second  EditioD,  vilh  Marginal  Referenccs.    Demy  8vo. 

loj.  6i/. 

(i)  Long  Primer  type.    Fcap.  8vo.   41.  6rf. 

(3)  The  sune,  on  writing  papcr,  wlth  wide  margin,  igx. 


' Tlte  Parallel  New  Testanient^  Greek  and  English  ;  bclng 

the  Aulhorised  Version,  1611;  the  Rcviscd  Version,  1881 ;  and  thc  Grcck 
Text  followed  in  the  Revised  Version.    8vo.    1 2s.  6d, 

Tht  Revistd  Vtrsion  is  the  joiHt  property  of  tkt  U»iversiti£S  0/ Oxjord  and  Cambridge . 

Canon   Muratorianiis  t    the   earliest   Catalogue   of  the 

Books  of  tbc  Ncw  Tcstamcnt.  Editcd  with  Nolcs  and  a  Facsimilc  of  thc 
MS.  in  the  Atnbrosian  Ijbrary  at  Milan,  by  S.  P.  Tregellcs,  LL.D.  1867. 
4to.  lOf.  6^. 

Ontlines  of  Textual  Critieism  applied  to  t/te  Neiv  Testa- 


metU.     By  C.  E.  Hammond,  M.A.    Third  Edilion.    Extra  fcap.  8vo.  35.  (ui. 

HebreW,  etc. — The  Psalms  in  Hebrew  without points,     1879. 

Crown  8vo.   jj.  td, 

A   Commentary  on   the  Book  qf  Proverbs,     Attributed 

to  Abraham  Ibn  Ezra.  Editcd  from  a  MS.  in  the  Bodlcian  Library  by 
S.  R.  Driver,  M.A.    Crown  8vo.  paper  coveuj  y,  6d. 

' The  Book  of  Tobit.    A  Chaldee  Text,  from  a  unique 

MS.  izi  the  Bodlcian  Library  ;  wilh  other  Rabbinical  Tcxts,  English  Transla- 
lions,  and  thc  Itala.    Editcd  by  Ad.  Ncnbaucr,  M.A.    1878.   Crown  8vo.  6s. 

»  Horae  Hebraicae  ct  Talmudicae,  a  J.  Lightfoot.     A  new 

Edilion,  by  R.  Gandell,  M.A.     4  vols-    1859.  8vo.  l/.  \s. 

Latin. — Libri  Psalnwrum  Versio  antiqua  Latina,  cum  Para- 

phrasi  Anglo^xonica.    Edidit  B.  Thorpe,  F.A.S.     1835.    8vo.  loi.  6</. 

Oid-Laiift  Biblical  Texts :  No.  L  The  Gospel  according 

to  St.  Matthew  from  the  Sl.  Germain  MS.  (g,).  Edited  with  Introduction 
and  Appcndiccs  by  John  \\  ordsworth,  M.A.    Small  410..  stiff  covers,  6*. 

Old-French. — Libri  Psalmomm  Versio  antiqua  Gallica  e 

Cod.  MS.  in  Bibl.  Bodlciana  adservato,  nna  ciim  Versione  Metrica  aliis<]ue 
Monumcntis  pcn*etu&tis.  Nunc  primum  descripsit  et  edidit  Franciscus  Micbel, 
Pbil.  Doct.    1860.  8vo    lor.  M, 
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FATHERS  OV  THE  CHUECH,  &c. 
St.  Athanasius :  Historual  Writin^s^  accordinfj  to  the  Benc- 

dictiDcText.   With  an  Introduction  by  William  Bright.  U.D.    1881.    Crowii 
8vo.   lOf.  6</. 

Orations  against  the  Arians.    With  an  Account  of  his 

Life  by  Williara  13righi,  D.D.     1873    Crown  8vo.  9J. 

St.  Augustine :  Sekct  Anti-Pclagian  Treafiscs,  and  thc  Acts 

of  the  Second  Conncil  of  OmnRc.    With  an  Introduction  by  Williara  Btight. 
D.D.    Crown  8vo.  9J. 

Canons  of  the  First  Four  Gcncral  Councils  of  Nicaea,  Con- 

stantinopte,  Ephesus,  and  Chalcedon.    1877.   Crown  8vo.  3».  dd. 

Notes  on  the  Canons  of  thc  First  Four  General  Councils. 

By  WillUm  Bright,  D.D.     iSBa.    Crown  8vo.  51.  6^. 

Cyrilli  Archiepiscopi  Alexandrini  in  XJI  Prophctas,     Edidit 
P.  E.  Pusey,  A.M.    Tomi  II.     1868.  8vo.  doth,  a/.  is. 

-  in  D.  Jocumis  Evangelium.     Accedunt  Fragmenta  varia 

necnon  Tractntos  ad  Tiberium    Diaconum  rtuo.     Edidit  po&t  Aubcrtum  P. 
E.  Pusey.  A.M.    Tomi  HI.     1872.  8vo.  j/.  sj. 

. Commentarii    in    Lucae   Evangelium    quae    supersunt 

Syriace.    E  MSS.  apud  Mus.  Britan.  edidil  R.  Payne  Smith.  A.M.     1858. 
4to.    I/.  7S, 

Translated  by  R.  Payne  Smith,  M.A.     %  vols.     1^59. 

8vo.   14J, 

Ephraenti  Syri^  Rabulae  Episcopi  Edesseni,  Balaci,  aliorum- 

queOpeni  Silecta.   ECodd.  SyrincisMSS.  in  Museo  Bntannico  et  Bibliotheca 
Bodleiana  asserA-atis  primus  etlidit  J.  J.  Overbeck,     1865.  8vo.  i/.  u. 

Eusebius'    Ecclesiastical  Hisfory^   according  to    thc  text   of 

Bnrton.  with  an  Iutroduclion  by  William  Bright,  D.D.     18S1.    Crown  8vo. 
8/.  6</. 

Irettaeus :  The  Third  Book  of  St.  Irenaens,  Bishop  of  Lyons, 

against  Heresies.     Wiih  short  Notes  and  a  Glossary  by  H.  Deai.e'  B.D. 
i(t74.  Crown  8vo.   51.  dd. 

Patrum    Apostolicorum^    S.   Clemcntis    Romani,    S.   Ijjnatii, 

S.  Polycarpi,  qune  supcrsimt.      Edidit  Guil.  Jacobson.  S.T.P.R.     Tomi  II. 
Fourth  EditioUf  1863.  Svo.   i/.  u. 

Socrates*  Ecclesiastical  History^  according  to  the  Text  of 
HusBcy,  with  an  Introduction  by  William  firight,  D.D.  iS;-*.  Crown  8to. 
'/j.  6(/. 
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ECCIiESIASTICAL  HISTORY,  BIOGRAPHY,  &c. 
Ancient  Litnrgy  of  the  Church  of  England,  according  to  thc 

uscs  of  Sarum,  York,  Hereford,  and  Dangor,  and  thc  Roman  Lilurgy  arroiigecl 
in  pamllel  columns,  wiih  prcfacc  and  notes.  By  Willitm  MaaKcU,  M.A. 
Third  Edilion.     iSSa.    Bvo.  15/. 

Bacdae  Historia  Ecclesiastica.     Edited,  with  EngHsh  Notes, 

by  G.  H.  Mobcrly,  M.A.  iRSi.    Crown  8vo.   ics.bd. 

Brighi  ( W^,     Chaptcrs  of  Early  English    Church  History, 

1878.  8vo.    12S, 

Burficfs  Histoty  of  thc  Reformation  of  the  Church  of  England, 

A  newEdition.  Carcfully  revised,  and  thc  RecordscoIlate<l  with  the  originals. 
by  N.  l*ocock.  M.A.     7  vols.  1865.   8vo.  PH^e  reUuitd to  i/.  lof. 

Couucils  and  Ecclesiastical  Documents  relating  to  Great  Britatn 

«iid  Ireland.  Ediied,  aftcr  S[)elman  and  Wilkins,  by  A.  W.  Haddnn,  B.D.i 
and  \V.  Stubbs,  M.A.    VoU.  1.  and  III.    1S69   71.  Mcdium  Svo.  each  \L  u. 

Vot.  II.  Part  I.  1875.  Medium  8to.   lOf.  ^. 

Vol.  II.  Port  II.    18:8.   Church  of  Ireland;   Memorials  of  St.  Patrick. 
Stiff  covers,  },s.  dd. 

Hammond  {C-  E.).  Liturgies,  Eastcrn  and  Western.  Edited, 
wiih  Introduction,  Nolea,  and  a  LiturgicaL  Glos^ry.  1878.  Crown  8vo. 
\os.()d. 


An  Appendix  to  the  «bove. 

John^  Bishop  of  Epftesus. 

siasticai  Histery.     [In  Syriac.} 
1S53.  4to.   1/.  Xis. 


1879.  Crown  8vo.  paper  covers,  u.  6<^ 
Tke    Third  Part  of  his  Eccle- 

Now  fir^  edited  by  William  Curcton,  M.A. 


Translatcd  by  R.  Payne  Smith,  M.A.     1860,  8v<5.  lar, 

Lcofric  Missal,   The^  as  used    in    the   Cathedral   of  Exeter 

during  thc  Episcopatc  of  ils  first  lii&hop.  a.d.  1050-1072 ;  logether  with  some 
Accoont  of  tnc  Rcd  Book  of  Derby,  the  Misijal  of  Robcrt  of  Jumitgcs,  and  a 
fcw  othcr  early  MS.  Service  Books  of  the  tjiglish  Church.  Editcd.  w.th  In- 
troduction  and  Notes,  by  F".  E.  Warren,  B.U.    ^to.  half  morocco,  351. 

Monumenta  Ritnalia  Ecclesiae  Anglicanae.     The   occasional 

Oflices  of  the  Chnrch  of  England  according  to  the  old  use  ofSalisbury,  the 
Pr)'mer  in  English,  and  other  prayers  and  forms,  with  dissertTtions  and  notcs. 
By  William  Maskell,  M.A.     Second  Edition.     1881.  3  vols.  8vo.   »/.  loj. 

Records  of  tke  Reformation.  The  Divorce,  1.527-1533.  Mostly 
iiow  for  the  first  time  printed  from  MSS.  in  the  Britit^h  Museum  and  other 
libra'ics.  CoUected  and  arranged  by  N.  Pocock,  M.A.  1S70,  a  \*oIs.  8vo. 
1/.  iftj. 
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ShirUy  (  W.  W.).   Sonie  Accmmt  of  tke  Church  in  the  Apostolic 

Ag€.     Second  Edition,  1874.  fcap.  8vo.  34.  6rf. 

Stuhbs  (  W^.).     Registrnm  Sacrum  Anglicanum.     An  attempt 

to  exhibit  the  coune  of  Episcopal  Succession  in  Engtand.     185S.  SnuiU  ^to. 


Warren  (F.  £.). 

1881.  8vo.  14;. 


Liiurgy  and  Ritual  of  the  Celtic  Ckiirch, 


I 


ENGLISH    THEOXjOGY. 

Butler^s  Works^  with  an  Index  to  the  Analogy.    2  vols.   1874. 
8vo.  \u. 

Also  separately, 

SermouSy  5^.  6d,  Analogy  of  Religion^  5^.  6d» 

Greswelts  Harmonia  Evangelica.    Fifth  Edition.    8vo.    1 855. 

9/.  f>d. 

Heurtle^s  Harmonia   Symbolica:    Crecds    of   the  Western 

Charch.     1858.    8vo.  6j.  6*/. 

HomiIi4:s    appointed    to    be   read   in    Churclies.     Edited    by 
J.  Griffiths,  M.A.    1859.  8vo.  7/.  6rf. 

Hooker^s  Works,  with  his  life  by  Walton,  arranged  by  John 

Keble,  M.A.    Sixth  Edition,  J874.  3  vols.  8vo.  i/.  lu.  6*/. 

~  the  text  as  arranged  by  John   Keble,  M.A.     2  vols. 
1875.  8vo.   iij. 

yetvers  Works.     Edited  by  R.  W.  Jelf.  D.D.    8  vols.    1848. 

Svo.  1/.  ics. 
Pearson's  Exposiiion  of  tlu  Creed.     Revised  and  corrected  by 

E.  Burton,  D.D.  Sixth  Edition,  1877.  8vo.   10/.  6*/. 

Waierland's  Review  of  the  Doctrine  of  the  Encharist,  with 

a  Prcface  by  tlw  prcsent  Bishop  of  London.    iSSo.  Crown  8vo.  6f.  6</. 


A  new  Edition, 
A  new 


- —   Worhs,  with  Life,  by  Bp.  Van  Mildert 

with  copious  Indcxes.    6  vols.     1856.    8vo.    a/.  lu. 

Wluatiys  Illustration  of  the  Eook  of  Common  Prayer 

Edition,  1846.  8vo.  5/. 

Wyclif    A  Catalogue  of  the  Original  Works  of  John  Wyclif^ 

by  W.  W.  Shirley,  D.D.     1865.  8vo.  },s.  6d. 

Seiect  Eftglish    Works.     By  T.  Arnold,  M.A.   3  vols, 

1869-1871.  8vo,     Priu  reducedto  1/.  \s. 

Trialogus.     With   the   Supplement    now   first   edited. 

By  Golthard  Xxichlcr.   1869.   8vo.    Pfiuredmtdtoli. 
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HISTORICAL   AND   DOCIJMENTARY   WORKS. 
British  Barrows^  a  Record  of  the  Examination  of  Sepulchral 

Mounds  in  vanotis  parts  of  England.  6y  William  Greenwell.  M.A.,  F.S.A. 
Together  with  Dcscriptiou  of  Figures  of  SkulU,  General  Kcmarks  on  Pre- 
hisloric  Crama,  and  ajQ  Appendix  by  George  Rolleston,  M.D.,  F.R.S.  1S77. 
Medium  8vd.  25;. 

Brittofu  A  Trcatise  upon  the  Common  Law  of  England, 
composed  by  order  of  Kiiig  Edward  I.  The  Frcnch  Texl  carefuUy  reviscd, 
with  an  English  Tnuislation,  lotroduction,  and  Noies,  by  F.  M.  NichoU.  M.A. 
a  vols.     1865.  Koyal  8vo.  i/.  i6j. 

Clarendon^s   History  oj    the   Rebellion    and   Civil   Wars    in 

England.    7  voU.    1839.  >Smo.  1/.  \s. 

Clarcfidons  History   of  the  Rebellion    and    Civil   Wars    in 

England.  AIso  his  Lifc,  written  by  himself,  tn  which  is  included  a  Con- 
tinuation  of  his  History  of  the  Grand  RebelUoo.  Wtth  copious  Indexes. 
In  one  volame,  royal  8vo.  1843.  \L  is. 

1851.     8vo.    6s.6d. 
8vo 


7s. 


Clintofis  Epitoffu  of  tfie  Fasti  Helleftici. 

Epitoffie  of  the  Fasti  Romaftu     1 854. 

Corpvs  Poeticvtn  Boreale.    The  Poetry  of  the  Old  Northem 

Tongue,  from  the  Earliest  Times  to  ihe  Thirleenih  Ceniury.  Editcd,  clas- 
sificu,  &nd  translated,  with  Intrnduction,  Excursus,  and  Notes,  by  Gudbrand 
Vigfiisson,  M.A,,  and  F.  Vork  Powell,  M.A.    a  vola.     1883.  8vo.  ^zs. 

Freeman  (E,  A,),     History  of  the  Normati  Cofignest  of  Eng- 
land;  iis  Causcs  and  Results.    In  Six  Volumes.  8vo.  5/.  9^.  ^/. 

Voh.  I-II  togcther,  3rd  cdition,  1877.  1/.  i6x. 

Vol.  III.  and  edition,  1874.  l/.  u. 

Vol.  IV,  and  edition,  1875.  l/.  is. 

Vol.  V.  1876.  l/.  IJ. 

Vol.  VI.     Indcx.    1879.  Svo*  lOJ.  6(/. 

Freemafi  (E.  A.).     TIu  Reign  of  Williafn  Rufus  and  t/ie 

Accession  of  Henry  the  Fiist.     i  vol*.  8vo.  1/.  16/. 

Gascoigtie^s     Thcological    Dictionary    ("  Liber    Veritatum ") : 

Selccted  Passages,  illustraiing  the  condition  of  Church  and  Statc,  1403-I458. 
With  an  Introduction  hy  Jamcs  E.  Thorold  Kogcrs,  M.P.  Small  410.  lOJ.  61/. 

Magtia  Carta,  a  careful  Reprint.    Edited  by  W.  Stubbs,  M.A. 
1879.  4^°-  atitched,  if. 

Passio  et  Miracula  Beati  Olaui.     Edited   from   a  Twelfth- 

k      Cenlury  MS.  in  thc  Libraiy  of  Corpus  Christi  Collcge,  Oitford,  with  an  In- 
troduction  and  Notes,  by  Frederick  Metcalfc,  M.A.  Small  ^to.  slifTcovers,  6(. 


10  CLARENDON  PRESS,  OXFORD. 

Protesis  of  the  Lords^  including  those  which   have  been  ex- 

punged,  from  1634  to  1874;  ^i'^  Historical  Introductions.    Edited  b^  J&ina 
E.  Thorold  Rogers,  M.A.   1875.   3vols.  8vo.  a/.  aj. 

Rogers  (jF.  E.  71).     History  of  Agriculture  and  Prices  in 

England,  A  d.  i  259-1 793< 

Vols.  I  and  11  (1359-14^0).  1866.  8vo.  a/.  aj. 
Vols.  III  and  IV  (1401-1582).  i88a.  8vo.  a/  loj. 

Saxon  Chronicles  {Two  of  the)  parailel,  with  Supplementaiy 

Extracts  from  the  Others.    Edited,  with  Introdoction,  Kotcs,  and  a  Glof- 
sarial  Index,  by  J.  Earle,  M.A.     1865.    8vo.  i6j. 

Sturlunga  Saga^  including  the  Islendinga  Saga  of  Lawmaa 

Sturla  Thordsson  and  other  works.      Edited  by  Dr.  Gudbrmnd  Vigfuisoa. 
In  a  vols.    1878.  8vo.  a/.  3.f. 


Statuies  madefor  tJte  University  ofOxford^  andfor  t/te  Colkges 

and  Halls  therein,  by  the  University  of  Oxfoid  Commissioners.     1883.    8to. 
\2S.  6</. 

Alao  aeparatelj', 

Statutes  madefor  the  University.    %s, 

the  Colleges.     \s.  each. 

Statuta  Universiiatis  Oxoniensis.     1883.    8vo.  ^s, 

The  Students  Handbook  to   t/ie  University  and  ColUges  of 
Oxford.    Seventh  Edition.    1883.    Extra  fcap.  8vo.  aJ.  6</. 


MATmiMATICS,  FHYSICAL  SCIEKCE,  fto. 

Adand  {H  W.,  M.D„  F.R.S.),     Synopsis  of  the  Pathological 

Series  in  the  Oxford  Museum,     1867.    8vo.  2s.  6d. 

Astronomical  Observations  made  at  the  University  Observ- 

atory,  Oxford,  under  the  direction  of  C.  Pritchard,  M.A.  No.  l.  1878. 
Koyal  8vo.  paper  covers,  3J.  (id. 

MUller  (y.).     On  certain  Variations  in  ihe  Vocal  Organs  of 

the  Passeres  that  have  hitherto  escaped  nctice.  Translated  by  F.  J.  Bcll,  6.A., 
and  edited,  with  an  Appendix,  by  A.  H.  Garrod.  M.A.,  F.Kii.  With  PLates. 
1878.   4to.  paper  covers,  7«.  6rf. 

Phillips  {John,  M.A,,  F,RS.).     Geology  of  Oxford  and  the 

Valieyo/the  Thames.     1871.    8vo.  2is. 

—   Vesuvius.    1869,    Crown  8vo.    los.  6d. 
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\Price  {Bart/whmeWy  M,A.,F  R,S.y     Treatise  on  Infimtesintal 

Calatltu. 

Vol.  I.  Oiffercntiat  Calculus.     Sccond  Edition.     8vo.  14/.  6</. 

Vol.  II.  Integral  Calculus,  Calculus  of  Vartalions,  and  DifTerential  Equations. 
Second  Ediiion,  1865.     8vo.  iV/. 

Vol.  111.  Statics,  including  Altractions;    Dynamics  of  a  Matenal   Particlc. 
SecondEdition.  1868.     8vo.  i6j. 

Vol.  IV.  D^Tiamics  of  Material  Systcms;  together  with  a  chapter  on  Thco- 
retical  Dynamics.  by  W.  F.  Donkin.  M.A..  F.R.S.     1863.     8vo.  i6j, 

Rigaud' s  Correspondence  of  Scicntific  Men  of  ihe  lyh  Ccntury, 

with  Tahle  of  Contents  by  A.  de  Morgan.  and  Indcx  by  the  Rcv.  J.  Kigaud, 
M.A.     a  vols.     1841-1863.    8vo.  i8j.  6</. 

Sachs   Tcxt-Book  of  Botany,  Morphological  and  Physioiogical. 

A  New  Ediiioa.     Translated  hy  S.  H.  Vines,  M.A.  1883.  Royal  Svo.,  half 
morocco,  1/.  lU.  6(/. 

Westivood  (y.  O.f  M.A.,  F.R.S.).  Thcsaurus  Entovioiogicus 
Hopeianus,  or  a  Description  of  the  rarest  Insects  in  ihe  Collection  given  to 
the  Universily  by  the  Rev.  William  Hope.  With  40  Plates.  1874.  Small 
folio,  hatf  moiocco,  7/.  lox. 


1^\t  ^mtM  i3oofes  of  ttt  '^VAX, 

TRANSLATED   BV   VARIOUS  ORICNTAL   SCHOUAkS,    AND  EDITED    B¥ 

F.  Max  MUller. 
[Demy  8vo.  cloth.] 

Vol.    I.    The   Upanishads.     Translatcd  by  F.  Max    MuIIer, 

Part  I.  Thc  A>(4ndof^a-upanJsha(1,  The  TalavakAra-upanishad,  The  Aitareya- 
&ra»yakft,  The  Kaushltaki-brahnia/ja-upanishad,  and  Thc  Vij'&saneyi-sa/nhiti- 
upoQtshad.     loj.  (ni. 

[Vol.  II.  The  Sacred   Laws  of  the  Aryas,  as  taught  in   the 

SchooU  ofApastftmI>a,  Gautama,  Vi5ishMa,  and  Bnudhftyana.  Translatcd  by 
l'rof.  Georg  Biihler.     Parl  I,  Apastamba  and  Gaatama.     lof.  6c/. 


ol.  III.  Thc  Sacred  Books  of  China.     The  Texts  of  Con- 

fucianism.     Tran&latc<1  by  James  I-^^g^.    F*art  I.    Tbe  SbO  King,  The  RcU- 
gious  portions  of  the  Shih  King,  and  Tfae  Hsi&o  King.     1  %s.  td. 


Vol.   IV.  The  Zend-Avesta.     Translated  by  James  Darmc- 

stcter.     Han  I.     The  Vcndldnd.     10/.  M. 
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Vol.  V.  The  Pahlavi   Texts.     Translated   by  E.  W.  Wcst 

Part  I.  The  BundabLr,  Bahman  Yajtj  and  Sbayast  la-sh&yast.     1 2s.  6J. 

Vols.  VI  and  IX.  The  Qur^Sn.     Parts  I  and  IL     Translated 

by  E.  H.  Palmer.     21/. 

Vol.  VII.    The  Institutes  of  Vishwu.     Translated    by  Julius 
Jolly.     lOJ.  6iJ. 

Vol.  VIII.  The  BhagavadgJti,  with  The  Sanatsu^tiya,  and 

Thc  AnagttA.     Translated  by  K&shmS.th  Trimbak  Tclang.     loj.  6J. 

Vol.  X.  The  Dhammapada,  translated  from  P41i  by  F.  Max 

Miiller;   and  The  Sulta-Nipdta,  trantlated  f 
Cononical  Books  of  the  Buddhists.     los.  6d. 


Miillcr;  and  The  Sulta-Nipdta,  trantlated  fiom  Pali  by  V.  FausboU;  beiag 


VoL  XI.  Buddhist  Suttas.     Translated  from  Pili  by  T.  W. 

Rhys  Davids.  i.  The  Mahiuiarinibbina  Suttaiita  ;  a.  Thc  Dhamma-iakka- 
Ppavaltana  Sutta ;  3,  The  Tevi^^^  Suttanta;  4.  The  Akaiikheyya  Sutti; 
5.  ThcActokhila  Sutta;  6.  Thc  Maba-sudassana  Suttaiita  ;  7.  The  Sabbdsava 
SuttA.     los.  6if. 

Vol.  XII.  The  ^atapatha-BrA.hma«a,  according  to  the  Text 

of  the  Madhyandina  School.  Translated  by  Julius  Kggeling.  Pan  I. 
Books  I  and  11.     i2s.  6J. 

Vol.  XIII.  Vinaya   Texts.      Translated    from    the    Pali   by 

T.  W.  Rhys  Davids  and  Hermann  Oldenberg.  Part  I.  The  Pilimokkha. 
The  Mahavagga,  I  -IV.     lOj.  6d. 

Vol.  XIV,  The  Sacred  Laws  of  the  Aryas,  as  taught  in  thc 

Schools  of  Apastamba,  Gautatna,  Vasish;^a  and  Baudhayana.  Translated 
by  Georg  Biihlcr.    Part  U.     Vasish/Aa  and  Baudh^yana.     loj-.  &/, 

Vol.  XV.    The  Upanishads.     Translated  by  F.  Max  MuUer. 

Part  11.  The  Ka/.4a-upanishad.  The  Mu/i^Adca-upanishad,  The  Taittirlyaka' 
upauisliad,  The  Br/hadanuiyaka-upanishad,  The  i^vetaj^vatara-upaniihad,  The 
Prai>]a-upaiushad.  and  The  Maitr&yafja-Br&hmafla-Dpanishad.     los.  6d. 

Vol.  XVI.  Thc  Sacred  Books  of  China.    The  Texts  of  Con- 

fucianism.    Translated  by  James  Leggc.    Part  II.  The  YJ  King.     i cw.  6d. 

Vol.  XVIL   Vinaya  Texts.     Translated   from   the   Pili   by 

T,  W.  Rhys  Davids  and  Hermann  Oldeoberg.  Part  II.  The  MahaTagga, 
V-X.    TheAullavafiEa,  I-III.    10S.6J. 
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VoL  XVIII.   PahJavi    Texts.     Translated   by  E.  W.  Wi 

Part  11.    Thc  D^u>lan-t  DSnlk  and  The  Epistles  of  ManOriUiar.     xzs^6d, 

Vol.  XIX.  The  Fo-sho-hing-tsan-king,     A  Life  of  Buddha 

by  A,nt*aghosba  Bodhisaltva,  translatcd  from  Sanskht  into  Chinese  by  Dliar- 
marakJia,  a.i>.  420,  and  from  Chineae  into  English  by  Samuel  BeaL     xof.  6/. 


Vol.  XXI.     The  Saddharma-pu;/(yarika,  or  the  Lotus  of  the 

Tnie  Iaw.     Tiaruilated  by  H.  Kem.     lax.  6*/. 

Vol.   XXIII.     The   Zend-Avesta.     Part  II.    The  Sirdzahs, 

Yajts,  and  NySylf.     Tnmslated  by  Jaines  Damiesteier,     loj.  6*/, 
The  following  Volumcs  are  in  the  Pres*;— 
Vol.  XX.  Vinaya  Texts.    Translated  from  the  PAli  by  T.  W. 

RhyB  Davids  and  Hennann  Oldenbci^.     Part  UI.    The  /'ullavagga,  I-IV. 

Vol.  XXII.  The  A/I-Ardnga  Sfitra.     Translated  by  H.  Jacobi. 
Vol.  XXIV.   Pahlavi  Texts.     Transiated    by  E.  W.  West. 

Part  III.     Dtna-I  MaTnog-i  Khlrad,  Shikand.gumant.  and  Sad-dar. 


Vol.  XXV.     Manu 
Vol.    XXVI,     Manu 

Part  II. 


Second  Series. 
Translated  by  Ceorg  BiJHLER.   Part  I. 
Translated    by    Georg    Buhler. 


^ntcbotn  «^xomtnsia: 

[Small^to.] 

Classical  Series.     I.  i.     The  English  Manuscripts  of  the  Ni- 

comaiheatt  Ethks,  described  in  relation  to  Bckker*s  Manuscripts  and  othcr 
Sources.     By  J.  A.  Stewart.  M.A.     ji.  td, 

I.  ii.     Nonins  Marcellns^    de    Compendiosa    Doctrina, 

Ilarleian  MS.  3719.     Collalcd  by  J.  H.  Onions,  M.A.     31.  6</. 

■  I.    iii.     Arisiotle*s   Physics.     Book    VII.     CoUation   of 
varioQi  MSS. ;  with  an  Introduction  by  R.  Shate.  M.A.     ax. 

I.  iv.    Bentleys  Plautine  Emendalions*     From  his  copy 

of  Gronovios.     By  £.  A.  Sonnenschein,  M.A.     %s.^> 

Semitio  Series.     I.  i.     Commeniary  on  Ezra  and  Nehemiah, 

By  Rabbi  Saadioh.     Edilcd  by  H.  J.  Mathew»,  M.A.     3*.  W. 

Aryan  Series.     I.  i.    Buddhist  Texts  from  Japan,     Edited 

by  F.  Max  Muller,  M.A.     y.  ^. 

I.  ii.   Sukhdvait-  Vy{iha.     Description  of  Sukhdvat?,  the 

Land  of  Bliss.     Edilcd  by  Y.  Max  MiiUcr,  M.A.,  and  Dunyiu  Nanjio.    7/.  &/. 

Mediaeval  and  Modern  Series.     I.  i.  Sinonoma  Barth^lomei  : 

A  Glossary  from   a   Fouriceuth-Cenlury  MS.   in   thc  Library  of  Pembroke 
CoUege.  Oxford.     Ediled  by  J.  L.  G.  Mowat,  M  A.     3/.  ^d. 

I.  iii.     The  Saltair  Na  Rann.     A  CoIIection  of  Early 

Middle  Irish  Pocms.    Ldited  from  a  MS.  in  the  Bodleian  Library  by  WTiitley 
Stokes,  LL.D.     7*.  Ci. 
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A  First  Reading  Book.     By  Marie  Eichens  of  Berlin  ;   and 

edited  by  Anne  J.  Clongh.    Extra  fcap.  8to.   stifl  covers,  4^. 

Oxford  Reading  Book^  Part  I.     For  Little  Children.     Extra 

fcap.  Sto.  stifF  ra^wrs,  6^. 

Oxford  Reading  Book,  Part  11.    For  Junior  Classes.     Extra 

fcap.  8to.    stiff  cOTers,  6d. 

An  Elementary  Englisk  Gramntar  and  Exercise  Book^     By 

O.  W.  Tancock,  M.A.    Second  Edition.     Extra  fcap.  8vo.    u.  &/. 

An  Englisk  Grammar  and  Reading  Book^  for  Lower  Forms 

in  Classical  Schools.    By  O.  W.  Tancock,  M.A.    Fourth  Edition.     Extx» 
fcap.  8vo.   lis,  6d. 

Typical  Selectimis  from  tke  best  Englisk  Writers,  with  Intro- 
ductory  Notices.  Mcond  Edition.  In  Two  Voluines.  Extn  fcap.  Sva 
y.  6d.  each. 

Vol.  I.  Latimer  to  Berkeley.  Vol.  II.  Pope  to  Macanlay. 

Shairp  (y.  (T.,  LL.D.).    Aspecis  of  Poetry ;   being  Lectures 

delivered  at  Oxford.    Crown  8vo.  lo;.  €i. 


A  Book  for  tlie  Beginner  in  Anglo-Saxon.     By  John  Earle, 

M.A.    Sccond  Editlon.     Extra  fcap.  Svo.  %s.  6</. 

An  Anglo-Saxon  Reader.     In  Prose  and  Verse.    With  Gram- 

niatical  Introduction,  Notes,  and  Glossary.     By  Henry  Sweet.  M.A.     Fonrtfa 
Edition,  Revised  and  Enlarged.     Extra  fcap.  8vo.  85.  6d. 

An  Anglo-Saxon  Primer^  witk  Grammar,  Notes^  and  Giossary. 

By  the  samc  Author.    Extra  fcap.  8vo.  2s.  6d. 

Tke  Pkilology  of  tke  Englisk  Tongue.    By  J.  Earle,  M.A. 

Third  Edition.    Extra  fcap.  8vo.  "js.  6d. 

A  Handbook  of  Pkonetics^  including  a  Popular  Exposition  of 

the  Frinciples  of  Spelling  Reform.    By  Henry  Sweet.  M.A.    Extra  fcap.  8to. 

The  Ormulum;   with  the  Notes  and  Glossary  of  Dr.  R.  M. 

White.    Edited  by  R.  Holt,  M.A.   1878.    3  vols.    Kxtra  fcap.  8to.  aif. 
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English   Plant  Natms    from    the   Tenth   ly    the   Fifteentli 

Century.     By  J.  Earle,  M.A.    Small  fcap.  8vo.  5*. 

Spccimens  of  Early  English:  A  New  and  Revised  Edition. 
With  Introduction.  Notea.  and  Glossarial  Index.  By  R.  Morrii,  LL.D.,  mnd 
\V.  W.  Skeat,  M.A. 

rart  I.  FromOld  English  Komilies  to  King  Hom  (A.i>.  iisotoA.D.  1300). 
Kxtni  fcap,  Svo.  9^ 

Part  11.     From  Robcrt  of  Glouccster  to  Gower  (a.D.  IJ9S  lo  A  I).  1.^9.4). 
Second  Edition.    Kxtra  fcap.  8vo.  7J.  6(/. 

Spccimens  of  English  "Literature,  from  the  'Ploughmans 
Crede'  lo  the  *  Shepheardes  Calender'  (a.T).  1^:^94  to  a.d.  i.<;79).  W'ith  Iniro- 
HnctioD,  Note»,  ond  Glossarial  Imlex.  By  W.  W.  Skcal,  M  A.  Kxtra  fcap. 
8vo.      ",!.  &/. 


Tlic  Vision  of  Williavt  conccnwtg  Piers  the  Plowman,  by 
William  Langland.  Editcd,  wiih  Nolcs,  by  W.  W.  Skeat,  M.A.  Thinl 
Edition.    Exira  fcap.  8to.  ^s.  6d. 

Cltaucer,     I.  The  Prclogue    to    the   Canterbnry    Tales ;    the 

KniKhtcs  Talc;  The  Nonne  Prestes  Tale.  Ediled  by  R.  Morris,  Editor  of 
Specimens  of  Early  EngUsh,  &c..  &c  Fifty-first  Thousand.  Extra  fcap.  8vo. 
2^.  6rf. 

■ ir.  The   Priorcsses    Tale ;   Sir   Thopas ;    The   Monkcs 

Tale ;  The  Clerkes  Tale ;  The  Squieres  Tale,  &c  Edited  by  W.  W.  Skeal, 
M.A.     Second  Edition.     Extra  fcap.  8vo.  4J.  dd, 

III.  The  Tale  of  the  tnan  of  Lawe  ;    The   Pardoneres 


Tale;  The  Sccond  Nonnes  Talc ;  The  Chanoun»  Yemanne»  Tale.     By  the 
ftame  Editor.     Second  Edition.     Extra  fcap.  Svo.  41.  6</. 

Spcnscrs  Faery  Queene.     Books  I  and  II.     Deslgned  chicfly 

for  the  u-se  of  Schools.     With  Intucluotion.  NoteSj  and  Glo»&ary.     By  G,  \V. 
Kitchin,  M.A. 

Book  I.     Tenth  Edition.     Extra  fcap.  8vo.  3/.  6rf. 
Book  II.    Sixth  Edition.     Extra  fcap.  8vo.  3J.  td. 

Hooker.     Ecclesiasticai  Polity^   Book    I.     Edited    by    R.  W. 
Church,  M.A.     Second  Edition.     Exira  fcap.  8vo.  2J. 

Marloive  and  Greenc.     Marlotves   Tragical  History  of  Dr. 

Fattstm,  and  Grtcnts  HoHourtUfU  Hiitory  of  Friar  Bncon  and  Friar  Bungay. 
Edited  by  A.  W.  Ward,  M.A.     1878.    Extra  fcap.  Bto.  y.  (id. 

Marlowe,     Edward  II.     With  Introduction,  Notes,  &c.     By 
O.  W.  Taaoock,  M.A.    Exlra  fcap.  Bvo.  y. 
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Shakespeare.     Select  Plays,     Edited  by  W.  G.  Clark,  MJL, 

«nd  W.  Aldis  Wright,  U.A.     Eztra  fc^.  8yo.  stiff  covers. 

I.  The  Merchant  of  Venice.     i/. 

II.  Richard  the  Second.    u.  6</. 
in.      Macbeth.    x/.  61/. 

IV.  Hamlet.    3/. 

Edited  by  W.  Aldis  Wright,  M.A.    Extra   fcap.   8vo. 

stiff  covers. 

V.  The  Tempest.    i/.  6</. 

VI.  As  You  Like  It.     i/.  6</. 

VII.  Julius  Caesar.     a/. 

VIII.  Richard  the  Third.    li.  6</. 

IX.  King  Lear.     i/.  6^/. 

X.  A  Midsummer  Nighfs  Dream.     u.  6i/. 

XI.  Coriolanus.    a/.  6i/. 

X I I.  Henry  the  Fifth.    3/. 
Xin.  Twelfth  Night.    Jn  tbe  Preu, 

Bacon,     I.  Advancement  of  Learning,     Edited  by  W.  Aldxs 
Wright,  M.A.    Second  Edition.    Eztm  fcap.  8vo.  4/.  6«/. 

11.  The  Essays.    With   Introduction  and  Notes,     By 

J.  R.  Thursfield,  M.A.     In  Preparation. 

Milton,     I.  Areopagitica.    With  Introduction  and  Notes.     By 

J.  W.  Hales,  MA.    Third  Edition.     Extra  fcap.  Svo.  y. 

II.  Poems.     Edited  by  R.  C.  Browne,   M.A.     3  vols. 

Fifth  Edition.     Extra  fcap.  8vo.  6j.  6d. 

Sold  separatcly,  Vol.  L  4/.;  Vol.  IL  y. 

In  paper  oovera :— • 

Lycidas,  id.        L'Allegro,  id.        II  Penseroso,  ^d.        Comus,  Sd* 
Samson  Agonistes,  6d, 

III.  Samson  Agonistes.     Edited  with  Introduction  and 

Notes  by  Jobn  Churton  CoUins.     Extra  fcap.  8vo.  atifi'  covers,  is. 

Bunyan.     I.  The  Pilgrinis  Progress,  Grace  Abounding,  Reia- 

ttofi  of  tht  Imprisonment  of  Mr.John  Bttnyan.     Edited,  with  Biographical 
Introduction  and  Notes,  by  E.  Veuables,  M.A.    1879.    Extra  fcap.  8vo.  %s, 

II.   Holy  War,  ^c.     Edited    by    E.  Venables,    M.A. 

In  the  Press. 


Dryden,     Sekct  Pocms.     Stanzas   on   the   Dcath   of  OHver 

Cromwelt ;  Astnea  Redux;  AimuB  Mirabills ;  Absa.tom  and  Achitophel ; 
Rcligio  I^ici ;  The  Hind  and  thc  Piinther.  Edited  by  W.  D.  Christie,  M.A. 
Second  EditioD.    Extra  fcap.  8vo.  -^.  6d. 

Lockc*s  Conduct  of  the  Understanding.     Edited».with  Intro- 

duclion»  Noies,  &c.,  by  T.  Fowler,  M.  A.  Second  Edition.  Extra  fcap.  8vo.  ax. 

Addison.     Selections  from   Papers    in   the   Spectator.     With 

Note*.     By  T,  Amold,  M.A.    Extra  fcap.  8vo.  4J.  6d, 

Pope.   With  Introduction  and  Notes.   By  Mark  Pattison,  B.D. 
I.    Essay  on  Man,     Si^th  Edition.    Extra  fcap.   8vo, 


u.  dd. 

II.  Satires  and  Epistles.     Second  Edition.     Extra  fcap. 

8vo.  a/. 

Parncll.     The  Hermit,     Paper  covers,  %d. 

yohnson.     I.  Rasselas ;   Lives  of  Pope  and  Dryden.     Edited 
by  Alfrcd  Milnes,  B.A.  (London).    Exlra  fcap.  8vo.  4J.  6t/. 


11.    Vanity  of  Hunian  Wishes,    With  Notesj  by  E.  J. 

Pa^Tie,  M.A.    Paper  covers,  j^. 

Gray.    Elegy  and  Odc  on  Eton  College.     Papcr  covers,  %d, 

Goldsmith*     The  Deserted  Village.     Paper  covcrs,  2</. 

Coivpcr,     Edited,   with    Life,    Introductions,   and    Notes,   by 
H.  T.  Criffiih,  B.A. 

T.  The  Didactic  Poems  of  \  782,  with  Selections  from  the 


Minor  Picces,  A.D.  1779-1783.     Exlra  fcap.  8ro.  31. 

-- —  II.  77/*  Task^  with  Tirocinium^  and  Selections  from  the 

Minor  Poems,  A.n.  1784-1799.    Sccond  Edition.     Extra  fcap.  8vo.  3/. 

Burke.     Selcct  IVorks.     Edited,  with  Introduction  and  Notcs, 

by  E.  J.  Payne,  M.A. 

—  I.  Thoughts  on  the  Present  Discontcnts  ;  thc  two  Spceches 

tm  Amerifa.    Sccond  Edition.    Extra  fcap.  8vo.  4^.  (ki. 

'•     —  11,  Reflections  on  the  French  Rcvolution,   Second  Edition. 

Extra  fcap.  Svo.  5/. 

III.  Four  Letters  on  tfu  Proposals  for  Peace  with  the 


Regicide  Directory  of  France.    Second  Edition.     ExCra  fcap.  8vo.  5/. 
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Keats,   Hyperion,  Book  L  With  Notes  by  W.  T.  Amold,  B.A. 

Paper  covcn»,  ^d. 

Scott,     Lay  of  iJu  Last  MinstrcL     Introduction  and  Canto  I, 

ttith  Prefacc  and  NoUrs  by  W.  Minto.  VLK,     Paper  coven,  hd. 


II.    LATIN. 
An  Eletnentary  Latin  Grainmar,     By  John  B.  Allen,  M.A. 

Third  Edition,  Revised  and  Corrected.     Extra  fcap.  8vo.  ir,  6rf. 


A  First  Latin  Exercise  Book,     By  the  same  Author 

Edition.    Extra  fcap.  Svo.  2s.  6{f. 

A  Second  Latin  Exercise  Book, 

tkc  Pras. 


Fourth 
By  the  samc  Author.     In 


Reddenda  Minvra^  or  Easy  Passages,  Latin  and  Greek,  for 

Unseen  Tninslation.    For  ihe  use  of  Lower  Forms.    Composcd  and  selecied 
by  C.  S.  Jcmun,  M.A.    Extra  fcap.  u.  6d. 

Angliee  Rcddenda,  or  Easy  Extracts,  Latin  and   Greek,   for 

Unseen  Tianslaliou.     By  C.  S.  Jcrram,  M^.    Third  Edition,  Rerised  anJ 
Enlarged.     Extra  fcap.  8vo    2j.  6i/. 

Passages  far  Translation  into  Laiin.     For  the  use  of  Passmen 

and   othcra.    Selected  by  J.  Y.  Sargent,  MA.     Fifth  Editioa.    Extn  fcap. 
Svo.  3x.  6d. 

First  Latin  Rcader^     By  T.  J.  Nunns,  M.A.     Third  Edition. 
Extra  fcap.  8vo.  3j. 

Caesar.     Tke  Coimnentaries  (for  Schools).     With  Notes  and 
Maps.    By  Charles  E.  Mobcrly,  M.A. 

Part  I.  Tke  GallU  War.    Second  Edition.     Extra  fcap.  8vo.  4J.  6*/. 

Part  II.   Tht  Crvil  War.     Extra  fcap.  8vo    3S.  6t/. 

The  Civil  O^ar.    Book  I.    Second  Kdition.    Extra  fcap.  8vo.  2j, 

Cieero,   Sclection  of  intercsiing  and  dcscriptive  passagcs.   With 

Noles.     By  Henry  Walford,  M.A.     In  threc  Parts.     Extra  fcap.  8vo.  v-^. 
Eadi  Part  separatcly,  liinp,  \a.  6d. 

Part  I.      Anecdotes  from  Grecian  and  Koman  History.     Third  Editioo. 
Part  II.    Omens  and  Dreams :  Bcauties  of  Natore.    lliird  Edilioii, 
Part  in.  Rome'fi  Rnle  of  her  ProviDces.    Third  Editioo. 

De  Senectute  and  De  Amicitia.     With  Notes.     By  W. 


Heslop,  M.A.    Exira  fcap.  8vo.  ax.    Jujt  Pulfiished. 
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Cicero.     Sekcted  Letters  (for  Schools).    With  Notes.    By  the 

Iflte  C.  £.  Prichard,   M.A.,  aad  £.  R.   Bernard,   MA.     Second  Ediiion. 
£xlni  fcap    8vo.  ^. 

—  Select  Orations  (for  Schools).    In  Verrem  I.    De  Imperio 

Gn.  Pompeii.    ProAnJiia.  Philippica  iX.    Wiih  Introdaction  anJ  Notcs  by 
J.  R.  King,  M.A.    Sccond  Edition.     Extra  fcap.  8vo.  2s,  6</. 

Contelius  Nepos,    With  Notes.    By  Oscar  Browning,  M.A. 

iSeccHid  Edition.     Extra  fcap.  8vo.  a.  6d. 

Livy»     Selections  (for  Schools).     With  Notes  and  Maps.     By 

H.  Lee-Warner,  M.A.    Extra  fcap.  8vo.    In  Partb,  limp,  eadi  u.  6d, 

Part  I.     The  Caudine  Disastcr, 

Part  II.    Hannibar^  Caropaicii  in  Italy. 

Part  III.  Thc  Macedonian  War. 

Livy.     Books  V— VII.     With    Introduction   and   Notes.     By 

A.  R.  Cluer.  B.A.     Exlra  fcap.  8vo.  ^s.  6J. 

Ovid,     Selections  for  the  use  of  Schools.    With  Introductions 

aud  Notes,  aud  an  Appendix  on  the  Roman  Calendar.     By  W,  Kamsay,  M.A. 
Edited  by  G.  G.  Rarosay,  M.A.    Sccond  Edition.    Extra  fcap.  Svo.  5^.  td* 

Pliny,  Sclccied  Letters  (for  Schools).  With  Notes.  By  the 
late  C.  E.  Prichard,  M.A.,  aod  E.  R.  Bemard,  M.A.  Second  Edilion.  ExUa. 
fcap.  8vo.  31. 


N 


CatuUi  Veronensis  Liher.     Iterum  recognovit,  apparatum  cri- 

ticuro  prolegomena  appaidices  addidit,  KobiaM^n  Ellis,  A.Nl.     1878.    Demy 
8vo.  iDs. 

■         A  Conintentary  ofi  Caiullus.     By  Robinson  Ellis,  M,A. 

1S76.    Deroy  8to.  i6j. 

Vero$tensis  Carmina  Scicctai  secundum   recognitioneni 


Robin>ion  Etlia,  A.M.     Extra  fcap.  8vo.  3/.  td. 

Ciccro  de  Oraiore.     With  Introduction  and  Notes.     By  A.  S. 
Wiikins.  M.A. 

Bookl.  1879.  8vo.  (s.         Bookll.  1881.  8vo.  5/, 

Philippic  Orations.     With  Notes.     By  J.  R.  King,  M.A. 

Second  Edilion.     1879.    8vo.  lo/.  6</. 

ScUct  Letters.     With  English  Introductions,  Notes,  and 

Appendiccs.   By  Albcrt  Watson,  M.A.    Third  Edition.  iSSx,    DcroySvo.  i8i, 

c  a 
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By  the  same  Editon    Second 


Ckero^    Select  Letiers.     Text. 

Edition.     Extra  fcap.  8vo.  4J. 

Cicero  pro  Cluentio,     With  Introduction  and  Notcs.     By  W. 

Ramsay,  M  A.    Edited  by  G.  G.  kamiay,  M.A.   Second  Edition.   Extra  fcap. 
8vo.  jj.  61/. 

H&race.  With  a  Commentary.  Volume  I.  The  Odes,  Carmen 
Sccnlarc  and  Epodes.  By  Edward  C.  VVickham.  M.A.  Secoad  Editioo. 
1877.     Demy  8vo.   12/. 

A  reprint  of  the  above,  in  a  size  suitable  for  the  use 

of  Schoola.     Extra  fcap.  8vo.  ^s.  6d. 

Livy,  Book  I.    With   Introduction,  Historical  Examinatioa, 

and  Notes.     6y  J.  R.  Sccley,  M.A.     Secoad  Kdition.     i83i.    8vo.  6j. 

Ovid.    P.  Otndii  Nasonis  Ibis.     Ex  Novis  Codtcibus  edidit, 

Scbolia  Vetera  Commentarium  cum  Frolegomcnis  Appendicc  Indice  addidit. 
K.  Ellis,  A.M.    Dcmy  8vo.  \os.  td. 

Persius,    T/te  Satires,   With  a  Translation  and  Commentary. 

By  John  Conington,  M.A.      Edited  by  Heory  Nettleship,  M..\.     Secoad 
Edition.     1B74.    8vo.  7/.  6</. 

Plantus,     T/u  Trinunimus.     With  Notes  and  Introductions. 

Intended  for  thc  Higher  Forms  of  Public  Schools.     By  C.  E.  Freeman,  M.A., 
and  A.  Slonmn.  M.A.    Extra  fcap.  8vo.  3/. 

Sallust.     With  Introduction  and  Notes,     By  W.  W.  Capes, 

M.A.     /h  Ihe  Press. 

Tacitus,     The  Antials.     Books  I-VI.     Edited,  with    Intro- 

duction  and  Notcs,  by  H.  Fiimeaux,  M.A.    8vo.  i8t. 

With  Introduction  and  Notes. 
Two  vols.  crown  Svo.  lor.  td. 


VirgiL 

MA. 


By  T.  L.  Papillon, 


Nettkship  {H.j  MA.Y     The  Roman  Saturai  its  original  form 

in  connection  with  its  literary  development.    8vo.  sewed.  \s. 

Vergil:    Suggcstions  Introductofy  to  a  Study  of  the  Aefuid, 

By  H.  Nettlesbip,  M.A.    8vo.  sewed,  is.Sd. 

Ancient  Lives  of  Vcrgil.    With  an  Essay  on  the  Poems  of 

Vcrgil,  in  conneciion  with  his  Life  and  Times.     By  U.  Ncttleship,  M.A.  Svo. 
scwed,  2J. 

Papillon  (7".  Z.,  M.A.).    A  Manual  of  Comparative  Philoiogy. 

Third  Edilion,  Keviscd  and  Cortcctcd.     iSSa.  Crown  8vo.  6s. 

Pinder  {North,  M.A.).     Selvctions  from  the  lcss  knozun  Latiti 

Focts.    i86g.    Demy  Svo.  15^. 
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Seilar  { IV,  Y,,  M,A.).     Roman  Poets  of  the  Aitgustan  Age, 

ViRGiu     By  William  Young  Sellar,  M.A.,  Professor  of  Humanity  ia  thc 
University  of  Edinborgh.    Ncw  Edition.    1883.    Crown  8vo.  ^s. 


—  Roman  Poets  of  the  RepitbUc. 
and  Enlarged.     18S1.    8vo.  I^r. 


New  Edition,  Revised 


Wordsworth  (7.,  M,A.\    Fragments  and  Specimens  of  Early 

Latia.     With  Introduclious  and  Notes.    1874.    8vo.  j8/. 


ni.    GBERg. 

A  Greck  Primcr^  for  the  use  of  beginners  in  that  Language. 

By  thc  RightRcv.CharlesWordsworth,  D.C.L.  Sevenlh  Edition.  Exira  fcap. 
8vo.  u.  6^. 

Graccae  Grammaticae  Rndimcnta  in  uaum  Scholai^m.     Auc- 

torc  CftToIo  Wordsworth.  D.C.L.     Nincteenlh  Edilion,  i88a.     lamo.  4J. 

A  Greck^Etiglish  Lcxicon^  abridged  from  Liddell  and  Scott's 

4to.  edition,  chiefly  for  the  use  of  SchooU.  Twentietb  Edition.  CarefnUy 
reviscd  throughout-     1883.    S^^uare  i2mo.  I2i.  6(/. 

Grcck  Verhs^  Irregttlar  and  Defcctive ;  their  forms,  meaning, 

ond  quantity ;  cmbracing  all  the  Tenses  used  by  Greek  writers,  with  rcfcrcnces 
to  the  paijsages  in  which  ihey  are  found.  By  VV.  Veitch.  Fourth  Editton. 
Crown  8vo.  lOJ.  6</. 

The  Elements  of  Greek  Accetttuation  (for  Schools) ;    abridged 

from  his  lai^cr  work  by  H.  W.  Chaodler.  M.A.     Extra  fcap.  8to.  ix.  6J. 


A  Series  of  Graduated  Greek  Readers:— 

First  Greek  Reader.    By  W,  G.  Rushbrooke,  M.L.    Second 

Edilion.    EJttra  fcap.  8vo.  is.  6d. 

Secottd  Greek  Reader,    By  A.  M.  Bell,  M.A.    Extra  fcap, 
Svo.  y.  6it, 

Fonrth  Greek  Reader ;  beittg  Specimcns  of  Greek  Dialects, 

With  Introductions  ond  Notes.     By  W.  W.  Mcrr>-,  M.A.     Extra  fcap.  8vo. 
4J.&/. 

Fifth  Grcck  Readcr,     Part  L     Selections  from  Grcck  Epic 

and  Dramatic  Poctry.  with  Introductions  and  Notes.     By  Evclyn  Abbott. 
M.A.     Extra  fcap.  8vo.  4^.6^. 

T/i€  Goldcn  Treasitry  of  Aturietit  Greek  Poetry:  being  a  Col- 

lcction  of  the  finest  possages  in  the  Greek  Cla&sic  Poets,  with  Introductory 
Noiices  aod  Notcs.    lly  K  ij.  Wrigbt.  M.A.     Extra  lcap.  8vo.  8/.  6*/, 
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A  Goid^H  Treasury  of  Greek  Prose,  being  a  Collcction  of  the 

fincst  pas&ages  in  the  principalGrcek  Proae  Writer»,  with  Introductory  Noiicc* 
and  Noies.  By  R.  S.  Wrighl.  M-A..  aad  J.  E.  L.  Shadwcll  M.A.  Exlra  fcap. 
8vo.  4J.  6t/. 


AesckyluS'     PronutJieus  Bonnd  (for  Schools).     With  Introduc- 

tion  and  Notcs,  byA.O.  Prickard,  M.A.  Secood  Edition.  Extra  fcap.  8vo.  j/. 

Agamemnon,     With  Introduction  and  Notes,  by  Arthur 

Sidgwick,  M.A.     Extra  fcap.  8vo.  y, 

Choephoroe.     With  Introduction  and  Notcs  by  the  same 


Editor.    In  the  Press. 

Aristophanes,     In  Single  Plays.     Edited,  with  English  Notes, 

Introdactious,  &c.,  by  W.  W.  Merry,  M.A.     EKtra  fcap,  8vo. 
I.  The  Clouds,  Second  Editioo,  aj. 
II.  The  Achamians,  a/. 
in.  The  Frogs,  %s. 

Other  PUy«  will  follow. 

Cehes.     Tabida     With   Introduction  and   Notes.     By  C    S. 

Jerram,  M.A.    Extra  fcap.  8to.  u.  6</. 

Euripides.    Alcestis  (for  Schools).    By  C.  S.  Jerram,  M.A, 

Exira  fcap.  Svo.  2J.  6if. 

Helena.     Edited,  with  Introduction,  Notes,  and  Critical 

Appendix,  for  Upper  ond  Middle  Forms.      By  C  S.  Jenani,  MA.     Extra 
fcap.  8vo.  jj. 

HerodotuSy  Seleciions  froni.    Edited,  with  Introductioa,  Notes, 

and  a  Map,  by  W.  W.  Merry,  M.A,     Extra  fcap.  8vo,  2s.  OJ. 

Homer.     Odyssey,   Books   I-XII   (for  Schools).     By  W,  W. 

Merry,  M.A,    Twcnty-scventh  Thousand.  Extra  fcap.  8vo.  ^s.  6it. 
Book  11,  separately.  is.  6ti, 


Odyssey»   Books   XIII-XXIV   (for    Schools) 

same  Edttor.    Second  Edilion.    Extia  fcap.  8vo.  ^s. 


/iiad,  Book  I  (for  Schools). 

Second  Edidoo.     Extra  fcap.  8vo.  2s. 


By   the 
By  D.  B.  Monro,  M.A. 


-  Hiad,  Books  I-XII  (for  Schools),  By  D.  B.  Monro,  M,A. 

Nearly  rcady. 

—  liiad^  Books  VI  and  XXI.      With    Introduction    and 
Notcs,  By  Herbert  Hailslone,  M.A.    Extra  fcap.  Svo.  ix.  6</.  each. 
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Lucian.      Vera    Historia  (for  Schools).     By   C.   S.   Jerram, 

M.A.    Second  Edition.    Extra  fcap.  8vo.  \s.  6i/. 

Plato,  Selections  from  t/te  Dialogues  [including  the  whole  of 
llie  Apotogy  and  Crito].  Wlih  Introduction  ona  Note»  by  John  Pnrves,  M.A  , 
and  a  Preface  by  the  Rcv.  B.  Jowett,  M.A.     Kxtra  fcap.  8vo.  6j  fyi. 

SophocUs,     In   Singlc  Plays,  with  English   Notes,   &c.     By 

Lewis  Campbell,  M.A.,  and  Evelyn  Abbott,  M.A.  Extra  fcap.  8vo.  limp. 
Oedipns  Tyrannus,  Philoctetes.  New  and  Reviscd  Edition,  is.  cnch. 
Oedipas  Coloncus,  Antigone,   \s.  gJ.  each. 

Ajax,         Electra,        Trachiniae.  2s.  each. 

Oedipus   Rex:    Dindorfs    Text,    with    Notes    by    the 

present  Bishop  of  St.  David^s.    £xt.  fcap.  8vo.  limp,  \5.  OJ. 

Theocritus   (for  SchoolsJ.    With   Notes.     By   H.  Kynaston, 

M.A.  ^lale  Snow).     Third  Ldition.     Ejttra  fcap.  8vo,  ^s.  ttt 

Xenophon,    Easy  Selcctions.     (for  Junlor  Classes).     With  a 

Vocabulary.  Notcs.  and  Map.     By  J.  S.  PhtllpoUs.  B.C.L.,  aod  C.  S.  Jerram, 
M.A.    Third  Edition.     Extra  fcap,  8vo.  y.  U. 

•  Selcctions  (for  Schools).     With   Notes  and   Maps.     By 

J.  S.  Phillpotts,  B.C.L.     Fonrth  Edition.    Extra  fcap.  8vo.  ^j.  6J. 

Anabasis,  Book  II.     With  Notes  and  Map.     By  C.  S. 

Jerram,  M.A.    Extra  fcap.  8vo,   xr. 

Cyropacdia,  Books  IV  and  V.     With  Introduction  and 

Notes  by  C.  Bigg^  D.D.     Extra  fcap.  8vo.  2j.  6«/. 


Aristotles  Politics,  By  W.  L.  Newman,  M.A.  \Jn  prcparation^ 
Aristotelian  Stndies.     I.  On   the  Structure  of  the   Seventh 

Book  of  the  Niconiachefln  EthicB.  By  J.C.  WiUon,  M.A.  1879.  Mcdium  8vo. 
«tiff,  5x. 

Demosthenes  and  Aeschines.     Thc  Orattons  of  Demosthenes 

and  i^^hines  on  the  Crown.     Wilh   Introductory  Essays  and  Notcs.     By 
G.  A.  Simcox.  M.A.,  and  W.  H.  Simcox.  M.A.    187J.  8vo.  i  is. 

Gcldart  {E,  M.,  B.A.).     Tlie  Modcm  Greek  Lan^uage  in  its 

rclation  to  Ancicnt  Greek.    Extra  fcap.  8vo.  4/.  6i/. 

Hicks  {E.  Z.,  M,A.).    A  Manual  of  Greek  Historical  Inscrip- 
thns.    Demy  Sto.  lor.  6</. 
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Homer,    <9^w^,  Books  I-XII.    Edited  with  Ei^lish  Notes, 

AppCDdices,  etc 
1876,  Dcmj  8to. 


Appen^ces,  etc    By  W.  W.  Meny,  HA..  and  the  Ute  James  Riddell,  M^ 


—  A  Grammar  of  ihe  Homeric  Dialect,     By  D.  B.  Monro, 

M^    Demy  8vo.  W.  6d. 

Sophocles.    The  Plays  and  Fragments.    With  English  Notes 

and  IntrodQctions,  by  X^ewis  Campbell,  M.A.    3  toIs. 
Vol.  I.     Oedipns  TTrsnpus.     Ocdipas  Coloneus.     AntigoDe.      Sccood 

Edition.     1879.  8to.  i6j. 
Vol.  II.  Ajax.    Electra.    Txachiniae.    Fhiloctetes.    Fragmcnts.       1881. 
8to.  i6j. 

Sophocles,    The  Text   of  the  Seven  Flays.    By  Ihe  same 

Editor.     Extra  fcap.  8to.  4«.  6^. 

ZV.   FKEKCH  AJTD  ITATiTAIT. 

Brachefs  Etymologkal  Dtctiortary  of  the  French  Language, 

with  a  Prefaoe  on  the  Principles  of  Frendi  Etymolc^.     Translated  into 
Ei^lish  by  G.  W.  Kitdiin,  M.A.    Third  Fditioo.     Crown  8to.  ^s.  f>d, 

—  Historical  Grammar  of  the  Freneh  Langttage.  Trans- 
lated  into  English  by  G.  W.  Kitchin,  MA.  Fonrth  Edidoo.  Extra  fcap. 
8to.  ^.  ^. 

Works  br  OSOBOX  SAIHTSBUBT,  K.A. 

Primer  of  French  Literature.    Extra  fcap,  8vo.  %s, 
Short  History  of  French  Literatur^,     Crown  8vo.  loj,  6d, 
Specimens  of  French  LiteraturCy  from  Villon  to  Hugo.   Crown 

8vo.  ^x. 

Comeill/s  Horace,  Edited,  with  Introduction  and  Notes,  by 
Geozge  Saintsbniy,  M.A.    Extra  fcap.  8vo.  2^.  6d. 

Molibre^s  Les  Prkieuses  Ridicules,     Edited,  with  Introduction 

and  Notes,  by  Andrew  Lang*  M.A.    Extra  fcap.  8vo.  \s.  6d. 

Beaumarchaii  LeBarhierde  Sdville,   Edited,  with  Introduction 
and  Notes,  by  Austin  Dobson.    Extra  fcap.  8vo.  2^.  6cf. 
Other  Plays  to  follow. 


L  £loqueftce  de  la  Chaire  et  de  la  Tribune  Frangaises,  Edited 
by  Paul  Blouet,  B.A.  (Univ.  Gallic.).  Vol,  I.  French  Sacred  Oratory. 
Extra  fcap.  Svo.  3J.  td.   Just  Published. 
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Bdited  by  aUSTAVl}  MASSON,  B.A. 

Comcille^s  Cinna^  and  AIoUMs  Les  Femtnes  Savantes, 

iDtroduction  and  Notes.     Extra  fcap.  8to.  3j.  6^. 

Louis  XIV  and  his  Coniemporaries ;  as  described  in  Extracts 
from  the  bcst  Memoirs  of  the  Sevenleenth  Century.  VVith  English  Notes, 
Gcnealogical  Tables,  &c.     Exlra  fcap.  8vo.  a/.  61/. 

Maistre^  Xavier  de,     Voyage  autmtr  de  ma  Chambre,     Ourika, 

by  Afadame  de  Duras;  La  Dot  de  Suzette,  by  FievJe:  Les  Jumeaux  de 
rH6teI  Cornt\\\c,hy  Edmotui  Ahout :  Mesaventnres  d'un  ^colicr,  by  Rodotpht 
Topffer.    Secoiid  Edition.     £xtn  fcap.  8vo.  %s.  6d, 

Moliere^s  Les  Fourberies  de  Scapin.    With  Voltaire^s  Life  of 

Moli^re.     Extra  fcap.  8vo.  stifiT  covcr%  u.  61/. 

Molih^^s  Les  Fourberics   de    Scapin^   and    Racines  Athalie. 

\Vith  Voltaire*s  Lifc  of  Moli^re.     Extra  fcap.  Svo.  a.r.  fid. 

Racines  Androfnagttc^  and    Comeillcs  Le  Mcntcur, 

Louis  Racine's  Life  of  bis  Father.     Extra  fcap,  8vo.  ts.  6d. 

Regnards  Le  Joueur^  and  Brueys  and  Palaprafs  Le  Grondeur, 

£xtra  fcap.  8vo.  a/.  6tf. 
Sivigni,  Madame  de,  and  hcr  chief  Contemporaries,  Selections 

from  the  Correspondtnit  0/.  Inteodcd  morc  cspecially  for  Girls'  Scbools. 
Extra  fcap.  8vo.  51. 


Dante.     Selections  from  the  Infemo.     With  Introduction  and 
Notci.    By  H.  B.  CotterilU  BA.    Extra  fcap.  8vo.  4/.  6d. 

Tasso.     La  Gcrusalcmme  Libcrata.     Cantos  i,  ii.     With  In- 

trodactioD  and  Noies.    By  the  sarac  Editor.    Extra  fcap.  8vo.  is.  6d. 


V.   OEBMAK. 

GERMAN  COUkSE.    By  HEKMAWK  IiAWOB. 
The  Gcrmans  at  Home ;  a  Practical  Introduction  to  German 

Convcrsatiun,  with  on  Appcndix  contaiaing  the  Eascntialsof  Gcnnan  Grammar, 
Second  Edition.     8vo.  Ji.  6d. 

The  German  Manual;  a  German  Grammar,  Reading  Bookj 

and  a  tlandbook  of  German  Convcrsatiua.    8vo.  71.  6d, 
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Grammar  of  the  German  Language.     8vo.  3^.  6d. 

This  'Grammar'  isareprint  of  the  Grammar  contained  in  'TheGerman  Manual,* 
and,  in  this  separate  fonn,  is  intended  for  the  use  of  Students  who  wish  to  make 
th«raselves  acquainted  with  Genztan  Grammar  chiefly  for  the  purpose  of  being 
able  to  read  German  books. 

German  Compositim ;  A  Theoretical  and  Practical  Guide  to 

the  Art  of  Translating  English  Prose  into  German.     8vo.  41.  6</. 


Lessing*s  Laokoon,    With  Introduction,  English  Notes,  etc. 

By  A  Hamann,  Pbil.  Doc*  M.A.    Extra  fcap.  8vo.  ^s,  6d. 

Schiller^s  Wilhelm  TelL    Translated  into  English  Verse  by 

£.  Massie,  M.A.    Extra  fcap.  8vo.  ^s. 


Also,  Edited  by  O.  A.  BUOHHSIM,  FhU.  Doo. 

Goethe's  Egmont.  With  a  Life  of  Goethe,  &c.    Third  Edition* 

Extra  fcap.  8vo.  3^. 

—  Iphigenie  auf  Tauris.    A  Drama.    With  a  Critical  In- 

trodaction  and  Notes.    Second  Edition.     Extra  fcap.  Svo.  3^. 

Lessing^s  Minna  von  Barnhelm,    A  Comedy.    With  a  Life 

of  Lessing,  Critical  Analysis.  Complete  Commentary,  &c.     Fourth  Edition. 
Extra  fcap.  8to.  3x,  f>d. 

Nathan    der    Weise.     With    Introduction,   Notes,   etc. 


Extra  fcap.  Svo.  ^r.  6^. 

Schiller^s  Historische  Skizzen  ;  Egmonfs  Lehen  und  Tod^  and 

Belagerung  von  Aniwerpen.    Second  Edition.    Extra  fcap.  8vo.  3J.  6</. 

Wilhelm    TelL     With    a    Life   of    Schiller;    an    his- 

torical  and  critical  Introdnction*  Argaments,  and  a  complete  Commentary. 
Sixth  Edition.     Extra  fcap.  8vo.  3^.  «^. 

'  Wilhelm  TelL   School  Edition,    Extra  fcap.  8vo,  zy,  6d, 

Just  Published, 

HalnCs  Griseldis.     In  Preparation. 


Modem  German  Reader.     A  Graduated  Collcction  of  Prose 

Extracts  from  Modem  Gennan  writers : — 

Part  I.     With   English   Notes,  a   Grammatical  Appendix,  and  &  complete 
Vocabulary.  Tnird  Edition,  Extra  fcap.  8vo.  %5. 6d, 

Parts  II  and  III  in  Preparation. 
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VI.    MATHEMATICS,   PHYSICAL    SCIENCE,  &c. 

By  LEWIS   HENBLET,   M.A. 

Figtires  made  Easy :  a  first  Arithmetic  Book.     (Introductory 

to  '  Tbe  SchoUr's  ArithnicUc.*)     Crown  8vo.  61/. 

Answers   to  the  Examples  in  Figures  made  Easy^  together 

with  two  thotisand  additional  Examples  fonn«d  frora  tbe  Tables  in  the  same. 
with  Answers.     Crown  8vo.  \$, 

The  Scholat^s  Arithmetic:   with  Answers  to  the  Examples. 

Crown  8vo.  4J.  ^d. 

The  Scho!ar's  Aigebra.     An  Introductory  work  on  Algebra. 

Crown  8vo.  4$.  dd. 


Baynes  [R,  E.,  M,A,),     Lcssons  on   Thermodynamics» 

Crown  8vo.  'js.  6*/. 


1878. 


Chambers  {G.   F.,  F.R.A.S.).     A    Handbook    of  Dcscriptive 
Astronomy.    Third  Editioa.     1(^77.    Demy  8vo.  %%s. 

Clarke{CoLA.R,,CB.yR.E,\    Gcodesy.    1880.   8vo.  xis.^d. 
Donkin  (  W,  F.,  M.A.,  F.R.SX   Acoustics.    1870.   Crown  8vo. 

71.  6J. 

Galton  {Douglas,  C.B.^  F.R.S.).     The  Constmction  of  Healthy 

I>m*iiings ;  namely  llouscs,  Ilospitab,  Bairacks.  Asylums,  &c    Dcmy  8vo. 
\os,  hd, 

Hamiltofi  {R.  G.  C),  and  J.  BalL     Book-kccping.    New  and 

eiiUr^ed  fxlilion.     Extra  fcap.  8to.  Hmp  dotb,  2s, 

Harcourt  {A.  G    Venwn,  Af.A.),  and  H.  G,  Madan,  M.A, 

Exerdses   in    Prcuticai  Cfumistry.     Vol  I.   Elemcntary  £xercises.     Third 
£ditioa.    Crown  Svo.  ^. 


Maclarcn   {Archibald). 

Tbeoretical  aod  Prnctical. 


A    System  of  Physical  Education 

Extra  fcap.  8vo.  7/.  61/. 


Madan   {H.   G.y  M.A.).       Tabies    of   Qualitative    Analysis. 

Large  ^to.  paper,  4J.  6(/. 

Maxiven{J.  Clerk.  M.A.,  F.R.S.).     A  Treatise  on  EUciricity 

and  AfagnHism.    Second  Edition.     2  vols.  Dctny  8vo.  l/.  llf.  (>d. 

An   EUmentary    Treatise    on    Electricity.     Edited    by 

William  Gamett,  M.A.     Dcmy  Svo.  71.  6</. 
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Minchin  (G,  J/.,   M.A.).     A    Treatise  on   Statics,     Secood 

Edition,  Rcvised  and  EnUrged.    1879.    8vo.  14X. 

Uniplanar  Kinimatics  of  Solids  afid  Flitids.   Crown  8vo. 

Rolieston  (6^.,  M.D.,  F.R.S.).     Forms  of  Animal  Life.     Illus- 

tmtcd  by  Dcscription&  and  Drawings  of  Dissectioos.    A  Kew  Edition  in  tlie 
Press. 

Smyth.     A  Cycle  of  Cebstial  Objects,      Observed,  Reduced, 

and  Dtscn&scd  by  Admiral  W.  H.  Sm>th,  R.N.     Revised,  condensed,  aad 
greally  cnlarged  by  G.  F.  Cbambers,  T.K„KS.     1881.  8vo.    t\t. 

A  Treatise  on  Hcat^  with 

I^ouith  Editiou.  i38i.  Extra  fcap.  8vo. 


Stewart  (Dalfour,  LL.D.,  F.R.S,) 

numcrons  V<i  oodcuts  and  Diagrams.     Fi 
7J.  ftd. 

Story-Maskelyne  {M.  H,  N.,  M.A.). 
Press. 


Crystallography.     In  the 


Vernon-Harcotirt  (L.  F.,  M.A.),  A  Treatise  on  Rtvers  amd 
Catiah,  Tclating  to  the  Control  and  Improvement  of  Rivers,  and  tbe  Design, 
Consiruction,  and  Dcvelopmcot  of  Canals.  2  vols.  CVol.  I,  Tczt.  VoL  11, 
Flates.)    8vo.  3iJ, 

Watson  (H.  IV.,  M.A.).    A  Treatise  on  the  Kinetic  Tkeory 

o/Gaus.     1876.  8vo.  3J.  W. 

IVatson  (H.  W..  M.A.),  and  Bur5ury  (5.  H,  M.A.).     A  Trea- 

tise  OH  thi  ApflicatioH  of  Oeneralised  Coordinatcs  to  the  /dntlics  o/a  Ji/aitriaJ 
System.     1879.  8vo.  6j. 

Wiliiamson   (A.    W.,   PhiL   Doc.,  F.R.S.).      Chemistry  for 

Stndeats.    A  new  Edition,  with  Solntions.     1873.  ^tra  fcap.  8vo.  8/.  6<f. 


Vn.  HISTORT. 


Finlay  (Gcorge.  LL.D.)»     A  Hisiory  of  Greece  from  its  Con 

nuest  by  the  Romans  10  tbe  present  lime,  B.c.  146  to  a.d.  1864.  A  ncw 
^dition,  revisod  Ihroughout,  and  in  part  re-written.  with  considerable  additioot, 
by  the  Author,  and  edited  by  H.  F.  Tozcr,  M.A,     1877.   7  vols.  Svo.  3/.  lo*. 

Freeman   (E.A.,  M,A.).     A    Short  History  of  the  Nonmm 

Conqtiest  o/ England.    Second  Edition.    Extra  fcap.  8vo.  2s.  tid, 

•  A  History  of  Grecce»     In  preparation. 

George  (H.  B.^  M.A .).  Gettcalogicai  Tables  illiistrative  of  Modem 

History.    Sccond  Edition,  Rcviscd  and  Enlargcd.    Small  ^to.  la/. 

Hodghiti  (TX     Italy  and  her  Invadcrs,  A,D.  376-476.     Illus- 

tratcd  witb  Flates  and  Maps.     a  vols   8vo.  i/.  la/. 
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Kitchin{G.  IV.,M.A,),   A  History  of  France.  With  numerous 

Maps,  Plans,  and  Tables.     In  Thrce  Volumcs,     1873-77,     Crown  8vo.  each 
lOJ.  ^d. 

Vol.  I.  Second  Edition.    Down  to  the  Year  1453. 
Vol.  j.  From  1453-1634. 
VoL  3.  From  1624-1793. 

Payne  {E.  J.,  M,A.),    A   History  of  ihe   United  Siates  of 

Amtf^ica.    In  the  Press. 
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